ONE SHILLING 


AIRCRAFT ENGINEER 


OFFICIAL ORGAN OF THE ROYAL AERO CLUB 


Saunders echoes Medium range flying boat 


designed to be the most economical transport aircraft in the world 


SAUNDERS ™2ROE LIMITED 


, OSBORNE, EAST COWES, ISLE OF WIGHT 
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in Synthetic or Natural Rubber 
pare made in any desired shapé 
mand size, with a temperaturé 


‘O’ Rings supplied 
‘to ail British and American 
Standards. 


FEN HAM 
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‘From Greenland’s icy mountains, to India’s 

coral strand . . .’ the Sealand is perfectly at 

home. Difficult terrain of almost any kind is its 

happy hunting ground, whether it consists of mountainous, 
forested country or scattered tropical islands. 

Restricted landing facilities are no worry at all to 

this versatile amphibian which is quite content with even 

a restricted stretch of water. And no less variec 

than the areas in which it is capable of operation, 


are the uses of the Sealand—an extremely 

comfortable passenger transport, it is also 

a highly profitable freighter, or both. It converts 

easily and can undertake survey work, coastal patrol, 
air-sea rescue, air charter, forest and fishery 

service and innumerable other tasks efficiently and 

at a reasonable cost. In a phrase—the Sealand provides a 
simple answer to a great many cpparently difficult 
probh'ms of aircraft operation aad navigation 


Shorts 
SEALAND AMPHIBIAN 


Designed for Areas where Freight and Passenger Carriage is impracticable for Normal Aircraft 


@3 


SHORT BROTHERS & HARLAND LIMITED, QUEENS ISLAND, BELFAST, London Office: 17 GROSVENOR STREET, W.1. 
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used on the de Havilland Comet 


The White Top finish, developed by Titanine, reduces the 
temperature of the cabin by 15° in hot climates, thus further 
contributing to the comfort of the passengers. 


Apply for demonstration and particulars from 


TITANINE LIMITED 


COLINDALE - LONDON - N.W.9 
; Telephone : Colindale 8123 (6 lines). 


Associated Companies : TITANINE INC., U.S.A. N.V. TITANINE, HOLLAND. VERNICI-TITANINE, ITALY. 
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ROLES-ROYCE MERLIN 


@ HICH PERFORMANCE 
@ COOD MANGuUVRABILITY 
@ ROBUST CONSTRUCTION 
@ QUICK SERVICING 


@ SIMPLE REPAIR 


4 FLIGHT 
—— WOLVERHAMPTON, ENGL 


Are flying saucers made of 


REGD. TRADE MARK 


They must be made of something very light, tough and 
resilient—which exactly describes ‘ Duralumin’. Maybe 
when we have space ships and can repay the Saucers’ 
visits, we shall know the answer. Of course, any that 
are built on this earth will be made of ‘ Duralumin’. 


JAMES BOOTH & COMPANY LTD - ARGYLE STREET WORKS - BIRMINGHAM - 7 
Bi 
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These revolutionary new Alkaline storage batteries are 
ideally suited for saving both WEIGHT and SPACE in 
aircraft—the vital factors affecting higher pay loads. 

Toughness, long life and efficient performance are but high- 
lights among their many outstanding features. 

The services of our technical staff are at your disposal in investi- 
gating the operational advantages of these accumulators. 

Approximately one third the weight and half the size of other accum- 
ulators of similar capacity. Shockproof — completely unspillable — fully 
insulated — operates in any position — unharmed by accidental overloads. 
Can be left charged, semi-charged or discharged without harm. 


FOR DETAILS OF ALL TYPES WRITE FOR LEAFLET V.A. 006/F 


Not at present avatlable for 
engine starting. 


ACCUMULATORS LTD 


KINGSTON BY-PASS, NEW MALDEN, SURREY. 


CONTRACTORS 
JAIR MINISTRY, AOMIRAG 


JESTABLISHED 
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20 aay, Weight 16 ibe 
i IN COPPER.- ALUMINIUM LIGHT ALUMINIUM ALLOYS, 
2 RPINS IN STEEL, STAINLESS 3 
STEEL & NICKEL ALLOY NON-CORRODIBLE MATERIALS 
rq "TELEPHONE VICTORIA i263-8 © TELEGRAMS POW!S, BIRMINGHAM. 
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1837-1951 


EXPERIENCE & DEVELOPMENT 
IN HIGHEST QUALITY STEELS 
OF ALL GRADES 


As manufacturersof Alloy Steels 
for High Duty, Firth Brown's 
contribution to industry is 
world wide, whether it be 
steels for engineering, ship- 
building, automobile, aircraft, 
road and rail transport or for 
the most minute mechanisms 
of the precision engineering 
industries. Firth Brown Steels 
were used in the production 
of the main propelling machin- 
ery forgings on the Caronia. 


LIST OF PRODUCTS 


Forgings—Light and Heavy for 
special and general engineer- 
ing. 

Forged Stee! Drums and Pressure 
Vessels. 

Hardened Steel Rolls. 


Carbon and Alloy Stee! Bars and 
Billets. 


Tyres and Laminated Springs. 


High Speed and Tool and Die 
teels. 


Steel Castings. 


Write for the 
Firth Brown Buyers’ Guide 
for further particulars. 
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CLEARLY BETTER... 


When airports need a sound system, they need something that 
will reproduce words and music as clearly as they were 
delivered to the microphone, and in spite of weather and 
similar distracting conditions, simplicity of insta'lation and 
ea se 01 control are also important requirements. 
If you havea sound problem we could help you with, we'll be 
glad to give you details—if you’ll write to the address below 


GEC ALR 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


o> 
= 
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TELEFLEX TRIM 


REDUCTION GEAR 

The Teleflex Screw Jack | With the modern trend 
System for Trim Tabs ah towards overloaded elec- 

trical systems and the 

resulting complications 
of intricate actuators, 
opedastheresultoflong limit switches and fuses, 
experience of this type of =m etc., liable to failure the 
simple mechanical high 
efficiency Teleflex 


Systems are of special 
structors. interest. 


consists of components 


which have been devel- 


Control System as used 


by leading Aircraft Con- 


HIGH-EFFICIENCY 


Sim le, Th Do itive, 
liable, Fully Mechenical 
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Fitted 


as standard equipment 


on all de Havilland aircraft 


including the Comet. 


DAGENITE AIRCRAFT BATTERIES 


GROSVENOR GARDENS 
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THE AIRCRAFT STRIKES 


Twin Engine Performanée—Single Engine installation 


TWIN-ENGINED - ANTI-SUBMARINE 
CARRIER-OPERATED 


FAIREY 17 


THE FAIREY AVIATION COMPANY LTD., HAYES, MIDDLESEX 
- 


THE ENGINE THAT DRIVES 
— 


EDITORIAL DIRECTOR 
G. SMITH, M.B.E. 


MAURICE A. SMITH, D.F.C, 


ASSISTANT EDITOR 
H. F. KING, M.B.E. 


TECHNICAL EDITOR * 
C. B. BAILEY-WATSON, B.A. 


ART EDITOR 
JOHN YOXALL 


Editorial, Advertising and 
Publishing Offices : 


DORSET HOUSE, 
STAMFORD STREET, 
LONDON, S.E.!. 


Telegrams : Flightpres, Sedist, London. 
Telephone : Waterloo 3333 (60 lines). 


Branch Offices : 
COVENTRY 

8-10, Corporation Street. 
Autocar, Coventry. 
Telephone : Coventry 5210. 
BIRMINGHAM, 2. 

King Edward House, 


Midland 7' fines). 
3. 


ffe, Manchester. 


GLASGOW, C.2. 
26b, Renfield Street. 


Telegrams : jliffe, Glasgow. 
Telephone : 


BY AIR: and U.S.A. 
six months, $16. 


Traffic-control University 146 
The Sabre Unsheathed 148 


Turboxsupercharging - 153 


Russian Jet Fighters - 156 
Not Unfair to Veterans [58 
Seattle-Tacoma- - - 160 
Helicopter Records - 161 
Optimum Braking - 167 


Metal-to-metal Bonding 169 


ENGINEER 


First Aeronautical Weekly in the World 


Founded 1909 


No. 2194. Vol. LIX. THURSDAY, 8 FEBRUARY 1951 


Letting the Side Down 


FINE of £50, imposed last week under the Official Secrets Act on a young 

aeronautical enthusiast who endeavoured to obtain information to which he was 

not entitled, and £50 penalties on two others involved, underlines the fact that 
what has come to be known as “ security” is in many ways even more vital than it was 
during the 1939-1945 period. 

In the case in question it was acknowledged that there was no traitorous intent: that 
the collection of information about new aircraft was merely the result of a keen interest 
in them. But the outcome should be a warning to all enthusiasts, young and old alike. 
The authorities are under no illusions as to the diligence of unfriendly Powers in 
collecting every snippet in order to build up the complete pictures they so ardently 
desire; and such scraps, once they pass outside official 1 boundaries, have a habit of 
travelling far and fast. 

There is another important aspect of the matter. In common with other responsible 
journals, Flight endeavours to abide loyally by official requirements of secrecy, but 
frequently we find that information which we have withheld receives Prominence in 

papers published abroad; as often as not, such disclosures concern developments in this 
country. On occasions, too, the insecurity virus even seems to affect British journalists 
writing for American papers. With the United States, in particular, Great Britain 
ought to have the closest understanding on security measures. We believe that in 
official circles existing arrangements are satisfactory—or very soon will be—in spite of 
the difficulties of co-ordination which must result when two countries exchange technical 
information and both build and use each other’s equipment. 

We do not advocate at this stage a martial-law type of censorship anywhere: we plead 
only for a greater sense of patriotism—for it is nothing less—in these matters. 


Justice ? 


EFORE the war a large number of young men volunteered for Reserve service, 
and upon acceptance were given the rank of sergeant pilot. This seemed fair 
enough to them, although, understandably, it did not please many of the old 

sweats in the regular Service. It proved, incidentally, to be the start of a scale-down 
of rank values and led indirectly to an illogicality which is still with us—that of the fly- 

ing and N.C.O. ranks. From the flying point of view, as captaincy of new and more 
elaborate aircraft added to the responsibilities of the pilot, these earlier V.R.s quickly 
justified the granting on attestation of their relatively exalted rank; administratively, most 
of them knew very little. 

Soon after war broke out some thousands of V.R. pilots were fed out to all Com- 
mands, and among other duties that of flying instructor came the way of a good number 
of them. For the most part, they continued in the rank of sergeant pilot or perhaps 
flight sergeant. As the months passed their conscripted pupils completed their fly- 
ing training and a good proportion were commissioned; their :qually well or perhaps 
even better qualified instructors, buried in Training Command, remained N.C.O.s. 
This naturally led to much discouragement and some hard feelings. Eventually, 
after two or three years of war, the majority of the pre-war V.R.s who were worth a 
commission belatedly received one, and so the matter became a thing of the past. 

But, if they are again to be called upon, what is going to happen to those who to-day 

are members once more of the R.A.F.V.R.? Indications are that, while many experi- 
pont commissioned pilots have dropped a few rings on going back into voluntary 
training, their less enthusiastic and less energetic fellows have retained a courtesy 
rank—the highest that they enjoyed during the war—and would, in emergency, be 
recalled in that rank. This cannot be called justice, and proper arrangements should 
be made for fairer treatment. Senior members of the R.A.F.V.R. are looking for 
reassurance that they will not be in rank as a result of ip Bape em — 
time to flying, lectures and Link, in order to be better prepared should 
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TRAFFIC-CONTROL 
UNIVERSITY 


How the R.A.F. Trains Service and 
Civil Pupils at Shawbury 


With a duplicate control-room built on top of the normal 
** office,”’ the tower at Shawbury serves a dual purpose 
providing experience for students in handling —— aircraft 
movements. Normal and duplicate contro! rooms cre illustrated 
in their relative positions on the facing page. 


N no other sphere of aviation, perhaps, does such a large 
measure of responsibility devolve upon the individual 
as in the now highly specialized field of air-traffic con- 

trol. It is a far cry from the days of the old “duty pilot,” 
whose essential equipment consisted of a note-book, a 
quantity of pyrotechnics and, on occasions, an exceptional 
refinement in the form of a radio. To-day, the controller 
must be capable of handling hitherto undreamed-of traffic 
rates in all weathers, of coping with several emergencies at 
once and—the most complicating factor of all—of being 
able to deal with aircraft whose speeds of approach to his 
airfield may vary in extremes between 70 and 600 m.p.h. 
It is purely through a knowledge of radio and its allied radar 
equipment that the present-day traffic-controller is able to 
meet these stringent requirements. 

A recent visit to the R.A.F. School of Air Traffic Control 
at Shawbury afforded an opportunity of seeing something 
of the training of flying-control and airfield-control officers, 
chiefly for the Service. (Airfield-control officers are mainly 
responsible for directing aircraft before take-off and after 
landing.) To date, the School, which was first formed at 
Oxford at the beginning of the. second World War and was 
then known as the R.A.F. Regional Control School, has 
trained about 4,000 students of various nationalities, includ- 
ing many from America, the British Commonwealth and 
Western Union countries. In 1941 the unit was moved to 
Watchfield, where, although administered by the R.A.F., it 
was otherwise manned by civilian staff of Air Service Train- 
ing, Ltd. A temporary move to Bridgnorth in 1942 was 
followed by a return to Watchfield. There the unit re- 
mained until last year, when it was combined with the 
Central Navigation School at Shawbury, Shropshire. 

Drawn for the most. part from former pilots and aircrew 
members, the student traffic-controllers normally undergo 
a 12-week course. Thirty-three pupils comprise each 
course, two of which are run simultaneously. S/L. J. A. 
Jarvis, D.F.C., A.F.C., is the present C.O. Although the 


G/C. B. J. R. Roberts (ri 
S/L. J. A. Jarvis, D.F.C., 
Control. (Left) 


majority of pupils are members of the R.A.F., a number of 
trainees sponsored by the Royal Navy, Western Union and 
Ministry of Civil Aviation are frequently included. 

For the first fortnight, students spend their time in lecture 
rooms, gaining the basic knowledge on which to found their 
subsequent practical exercises. Three weeks of synthetic 
exercises in mock control-rooms are then followed by the 
third phase—of five week’s duration—in which actual and 
synthetic operations are combined. The last week of the 
course is devoted to revision and examination. The primary 
object is that students should attain a standard which will 
enable them to take a solo watch at R.A.F. or civil airfields 
within a month of completing their training. 

Two squadrons of communications aircraft based at 
Shawbury, mainly Anson Mk 21s and Wellington T.10s, 
give student controllers ‘ary! of practical experience in 
handling actual traffic and, in fact, the control tower on the 
airfield has a duplicate controller’s desk, located above the 
normal control room. Each student is given six hours 
actual flying experience during the course. 

From the ground, the trainee is able to direct, both by 
day and night, procedures such as QGH descents through 
cloud (i.e., descents controlled from the ground by D/F. 
bearings) and V.H.F. homings. Later, G.C.A. and I.L.S. 
training will be included in the curriculum. Special 
facilities are used to provide constant practice in the 
numerous and complex flying procedures in which the 
modern controller must be well versed. They include two 
synthetic control-rooms, an R/T. practice room, an equip- 
ment demonstration room (which includes a dummy airfield 
for practice in flare-path !ayout) and a radar demonstration 
section. Link trainers, manned by the pupils themselves, 
provide practice in let-down, homing and stacking pro- 
cedures and in the use of Babs. Voice-recording equip- 

ment is used to improve pupils’ style of speech over the R/T. 

Traffic controllers must not only understand the basic 
principles of many of the navigational aids used in aircraft. 


ight) commands R.A.F. Station Shawbury, while 
C., is in charge of the School of Air Traffic 
Mr. J. W. L. Ha, from the Hong Kong Department 


of Civil Aviation, practices approach-procedure with a simulated 
cathode-ray D/F unit. 
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but must also have some idea of how to use them. Accord- 
ingly, the list of up-to-date equipment and procedures on 
which students are given practice is indeed formidable. 
It includes such devices as the radio compass, Gee Mark II, 
the radar altimeter, Loran, H2S, the Australian multi-track 
range, D.M.E, the most recent type of Rebecca/Eureka/ 
_ (for giving the aircraft a continuous indication of range 

from a runway), the radio altimeter, S.C.S. 51, 
ro track guide, L/F four-course range and VHF~ ~voice 


(Below, teft) Another device on which Ke rom. controllers receive practice is the simulated Babs trainer. 


with @ normal Link Trainer. (Right) The 


© FL. H. F. Orchard, a senior instructor who has spent eight years on 
flying contro! duties, keeps his hand in on a Mark Hl Gee unit. 


rotating beacon. There is also the latest type of Rebecca, 
which is actually a miniaturized, 
pressurized and tropicalized version of the well-known 
Mark II equipment—so modified to make it suitable for use 
in single-seat aircraft. In addition, pupils carry out simu- 
homings using cathode-ray D/F. 


Station, Driffield, for example, as many as 120 landings per 
hour are often handled, it will be seen that even after com- 

pleting this course the traffic controller has by no means 
reached the peak of ability. In a synthetic control-room the 
students act, in rotation, in the capacities of controller, 


are instructed in the duties of airfield yout, 
paths and lighting systems, visual signalling and 

tion and emergency procedures. 


A Babs Type 31 is used in conjunction 


Naval liaison officer, Lt. G. A. Alder (who is also an instructor) discusses a QGH descent with pupils. 
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The standard to which the budding controllers are trained 
renders them capable of coping with anything up to 50 
>... assistant controller, airman of the watch and telephone 
operator, while an instructor simulates messages from air- ae 
craft—often voiced in practically unintelligible foreign ae 
accents. 
In addition to the traffic controllers’ courses, the School 
operates a separate three-week course for runway con- ea 
trollers, again drawn largely from ex-aircrew, on which Re 


THE SABRE 
UNSHEATHED 


A Topical Note on the North American 
F-86 : Sabres for the R.A.F.? 


HEN Russian-built Mig-15s put in their first speedy 
appearance over the Korean battlefront last year 
they constituted an immediate threat to United 

Nations air superiority. Fortunately this problem was soon 
resolved by the counter-appearance, last December, of North 
American F-86A Sabres and their ensuing successes against 
the Communist jet fighters. 

In this local conflict there are broader implications. Russia 
is now known to have at least one fighter capable of out- 
pacing all but one of the aircraft-types in squadron-service 
with the Western Union and Atlantic Treaty Powers. The 
exception is the Sabre. Judging by all available reports from 
Korea, it is the only allied fighter that can catch the Mig in 
level flight, whatever may be the merits, as’ high-altitude 
intercepters, escorts or ground aircraft, of other types. 

In these circumstances, widespread interest is being 
manifested in the performance of the Sabre and the majority 
of Western nations would welcome the opportunity to 
strengthen their defences with this outstanding aircraft. 
The following digest of such information as may be pub- 
lished should satisfy the natural demand for details. 

Initial design-work had begun when the decision was 
made (after study of late-wartime German aerodynamic 
development) to replace the Sabre’s original straight wings 
by the present type with 35-deg sweep-back. The prototype 

-86, powered by an Allison J-35 turbojet, made its first 
flight on October Ist, 1947, and the F-86A production 
version (with General Electric J-47 of 5,200 lb thrust) first 
flew on May 20th, 1948. Four months later Maj. R. L. 
Johnson set up the present world’s speed record of 
671 m.p.h. in a fully armed F-86A. According to the most 
recent announcements, 554 F-86s have been delivered to, or 
are on order for, the U.S.A.F., although contracts have 
probably been increased since the Korean crisis. With the 
exception of those in Korea, all the U.S.A.F.’s Sabres are in 
service with day-fighter squadrons defending the United 
States. 

Design of the F-86A is straightforward. The J-47 turbojet 
is mounted in the fuselage aft of the wings; the rear fuselage 
and tail unit are quickly detachable to facilitate servicing. 
Straight-through delivery is provided from a nose-intake, 
which is lipped above to maintain airflow in a nose-up 
attitude (the Sabre lands and takes off at a nose-high angle 
of 25 deg). 

A thin, laminar-flow wing section is employed. Wing 
construction is all-metal, and special milling machines are 
used by North American to produce the tapered aluminium 
skins. Automatic slats are carried by the leading edge to 
maintain airflow at low speeds, in combination with slotted 
flaps. Two door-type dive-brakes open forward from the 
fuselage sides. The tail unit, like the wings, is of all-metal 
construction and all surfaces are swept back 35 deg. 

The pilot’s pressurized cockpit is provided with heating 
and refrigeration, according to conditions, and an ejector 
seat. The canopy, of curved glass, has the conventional 
bubble profile. Armament of the Sabre is not heavy: it con- 
sists of six 0.5-in guns mounted in the nose. For ground- 
attack duties, the aircraft can carry two 1,000-lb bombs or 
sixteen 5-in rockets. The external tanks, which would appear 
to contain about 200 gallons each, are carried under the 
wings outboard of the main undercarriage legs; they may be 


retained for combat. Larger tanks may be fitted for ferry- 
ing, giving a range of 2,350 miles. 

_ Continuous development generally follows the introduc- 
tion of a good military aircraft, and here the Sabre is- no 
exception. Three separate variants have stemmed from the 
F-86A, which has now been replaced on the assembly lines 
by the F-86E. This resembles the “A” externally, but 
incorporates an improved system of pilot’s control. the 
F-86E, the variable-incidence tailplane has been linked to the 
elevators to increase control-effectiveness under heavy load- 
ing at high speeds. The aileron and elevator controls are 
completely powered—the pilot no longer supplying any of 
the force to move them—and the F-86E system incorporates 
“artificial feel” to give an idea of control reactions, This 
synthetic sense increases when longitudinal control is 
effected by excessive loads on the tail, providing 
elevator control. 

in production now is the F-86D, a radar-equii 

all-weather version of the Sabre. On this type the apes 
over the intake. characterizing the F-86A and E has been 
extended into a “nose” housing airborne-interception radar, 
and the intake itself has taken on an elliptical shape. In 
addition, the F-86D has acquired an afterburner for 
increased rate of climb. This attachment, it has been esti- 
— — “yt — of the J-47 to 7,000 Ib on take-off © 

en used with a -area tailpipe nozzle, as incorporated 
in the prototype F-86D. , A third modification is the use of 
a thinner tailplane-section. 

The fourth Sabre variant, designated YF-93A, has a 
British-designed power-unit—the Pratt and Whitney J-48 
Turbo-Wasp (Rolls-Royce Tay). This turbojet is rated at 
6,250 Ib thrust, increased on the F-93A by the use of a Solar 
afterburner. Of the quartet, this version has potentially the 
highest performance. The F-93 is easily distinguished by 
its rounded nose and N.A.C.A. flush air-intakes in the 
fuselage-sides. It also displays a new type of undercarriage 
with dual main tvheels. 

Both the F-86D and F-93A gain in performance by virtue 
of increased thrust, but their handling characteristics at alti- 
tude may be impaired by increased all-up weight for the 
same wing-area. 

According to a report from America last week, the United 
States Navy has ordered the Sabre. The Naval version, to 
be known as the F2J, will be an F-86D with folding wings 
and provision for catapulting and landing-on. North 
American’s first jet aircraft, incidentally, was the FJ-1 Fury, 
built to Naval specification. Production of the Sabre is now 
undertaken at Los Angeles and a new line is expected to be 
set up ree! at Columbus, Ohio, in the factory formerly 
operated by Curtiss-Wright. In addition, the Sabre is being 
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Latest Sabres : The F-86D (left) all-weather intercepter and the F-93, which is powered with an American-built Tay turbojet, the J-48. 


produced under licence at Montreal by Canadair, Ltd., for 
the R.C.A.F. The first Canadian-built ine, an F-86A, 
came off the assembly-line last August. One Sabre is being 
test-flown at Muroc with a powerful Canadian turbojet, the 
Avro Canada Orenda, which may be installed in later 
examples of the 100 Sabres ordered from Canadair by the 
R.C.A.F. (this figure may, of course, have been increased 
within recent weeks). 

Replying to a question in the House of Commons last 
week, the Air Minister, Mr. Henderson, revealed that “No 
decision has been made to equip the R.A.F. with the F-86 
Sabre, though a proposal of this kind is under examination.” 
Here was the first official expression on a subject which had 
been discussed publicly for several weeks, the presence of 
two Sabres at the RAF. Central Fighter Establishment 
adding weight to the rumours. Although it is not our 
purpose here to comment on Britain’s lack of a Sabre- 
counterpart in production (the industry could certainly have 


W/C D. S. K. CROSBIE 


E regret to record that W/C. Dudley S. K. Crosbie, O.BE., 
R.A.F.(Ret.), died at Olney, Bucks, on January 29th. Hi 
was er of the de Havilland branch in India—located at 
Karachi—-from its ———— in 1929 until it was closed shortly 
of mili civil flying, particularly in the safe and satisfactory 
operation of school Moths, Tiger Moths and, subsequently, 
ipmunks. 


FILMS ABOUT STEEL 


ton hydraulic presses, but also be: 
on the most rigid control of q . pe 
film, River of Steel, 

Steel Federation, was also shown. The two films complemented 
one another very for River of Steel is an animated cartoon 

i for lay and exnkdning the basic processes 
of steel-making and the ubiguity of sieel in everyday 
whereas Sound Steel is a film better Suited to audiences. with 
some knowledge of the subject-matier. Copies of Sound Steel 
are available for loan to learned societies, technical schools and 
so forth, by application to Thomas Firth and John Brown, Lad., 
Atlas Works, Sheffield. 


WILLIAMSONS REOPEN A FACTORY 


Manufacturing Co., Ltd., held in London last Friday even- 
ing, Mr. Colin Williamson (chairman) referred to the reopening 
of the firm’s war-time factory at Reading. ; 

Mr. J. E. Odle, assistant managing director—who had just 
returned from America, where he had attended the American 
Photogrammetric Society’s congress at the invitation of 
Canadian Gover rked on how hi 
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built such an aircraft in quantity if the decision to do so had 
been taken soon enough), one point seems to require 
qualification. Should the R.A.F. decide that Sabres were a 
necessary part of our air defence, their purchase from 
America would presumably be a temporary expedient, 
pending the delivery of faster British fighters. Whether or 
not America (bearing in mind the demands of her own 
defences) would be able to supply Sabres during that interim 
period is another matter. 
NORTH AMERICAN F-86A SABRE 
General Electric J-47A turbojet (5,200ib max static thrust) 


37ft lin 
37ft 


274 sq tt 
13,71 


Over 650 mp.h. 
S35 miles 

1.250 miles 


were Williamson designs in the United States. He had also 
called in at Toronto and “found the company 
flourishing.” 

This was the 45th annual dinner, but the concern is in its 
63rd year. In addition to air cameras and other p 
metric apparatus, Williamsons produce micro-film units and 
photo-finish cameras. 


PRISING THE OYSTER 


“ British Test Pilots,” by Geoffrey Dorman. Forbes Robertson, 
ag 143, Fleet Street, London, E.C.4. 166 pp. Illustrated, 
's 6d. 
EW British test pilots match up with Hollywood’s Techni- 
colored portrayal of their profession; still fewer would wish 
to do so. On the con , like most people with a story worth 
telling, they seldom talk about their own experiences, harrowing 
or otherwise. It is, therefore, to Geoffrey Dorman’s credit that 
he has persuaded 36 of our leading test pilots to say enough 
about themselves to fill a book; though one shudders at the 
thought of the hangovers it must have cost him! 

It is a pity that Mr. has tried to colour his narrative 
with so much Service slang, which may excite younger readers, 
but will certainly leave the older ones mentally writhing. Apart 
fren that, British Test Pilots offers an interesting biographical 
barkground against which to view the day-to-day achievements 
of the handful of extremely skiliul and gallant men on whom the 
“safety, honour and welfare” of our aviation business so largely 


In his foreword the author gives generous credit to John 
Yoxall, who in the past has contributed a number of test-pilot 
biographies to Flight. “1 thought they were the most interest- 
ing aviation articles I had ever read,” he says. “I was 
extremely disappointed when John concluded his series. As I 
was most anxious to go on reading about the current series of 
test pilots, the only solution seemed to be to write about them 
myself. And this I have now done with John Yoxall’s 

[Incidentally, Mr, Dorman has written to us to point out that 
in his book he has inadvertently given the year of John Cun- 
ningham’s birth as 1912 instead of 1917. “I know that most 
D.H. products appear ahead of schedule,” he says, “but this 
was merely careless proof-reading on my part.”—ED.] 
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ON Thursday evening, February 1st, the famous steel-making ee 
company, emo Firth and John Brown, Ltd., entertained ee 
an audience of about 200 guests who saw the first showing of a ms 
new film, Sound Steel, produced by the Firth-Brown Research . 
Laboratories. The film was absorbingly interesting, mot only . 
by virtue of the awe inspired by the sight of 30-ton ladies of Be 
molten metal and monstrous masses being forged under 6,000- ee 
| 
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Havas studied details of a number of accidents to passenger 

aircraft in which casualties resulted directly or indirectly 

from seats breaking away from their floor anchorages, Mr. J. R. 

Sturge Whiting, of Reading, has evolved a system of “seat- 

ee intended to reduce, or entirely prevent, the incidence 
1S 

Basically, his method is a very simple one. Laid along the 
aircraft floor are steel cables, two to each fore-and-aft row of 
seats, and spaced a seat-width apart. Immediately to the rear 
of each seat, short branch cables lead up and forward from the 
main cables and are anchored, one on each side, at the points 
of seat-belt attachment. 

At the rear end of the cabin, the main cables are securely 
anchored in a plate or plates built into the floor. The design 


of the anchorages is such that a crash load, transmitted nearly 
horizontally by the main cables, tends to transfer itself into 
the floor structure in terms of longitudinal compression rather 
than of lateral shear. 

The whole of the harness system would be concealed, the 
main cables beneath the floor-carpeting and the branches within 
the covered-in seat-sides. 

From his studies of accident-analyses, Mr. Sturge Whiting 
feels that in any crash not sufficiently severe to wreck the fuselage 
structure completely, the g-load on the seat-belts would be 
unlikely, in itself, to cause serious injury. Nevertheless, he is 
a staunch supporter of the rearward-facing seat and it is 
that his harness-system, in slightly modified form, could be 
conveniently applied to such installations. 

In. another version of his design, the inventor dispenses 


CABIN ATMOSPHERE 
CN aircraft cabin supercharging and 

conditioning was the subject of a 
section lecture given in the library of the 
Royal Aeronautical Society on Tuesday, 
January 30th, by Mr. W. D. L. Theed, 
chairman and managing director of Sir 
George Godfrey and Partners, Ltd. 

The main body of the lecture was con- 
cerned with an historical survey of the 
growth of cabin supercharging, with par- 
ticular reference to the progress brought 
about in blower design as a result of con- 
stant development toward ever-higher 

‘ormance standards. 

Mr. Theed also spoke of the air-cycle- 
turbine cold air unit, which has recently 
been modified to employ a radial-flow 
turbine in place of the axial-flow type 
previously used. By this means a con- 
siderable advantage in performance, size- 
for-size, has been made possible. 

These and other developments in 
Godfrey equipment will be familiar to 
readers of Flight as a result of the several 
articles which have successively appeared 
in these pages during the past ten years. 

Following a brief but illuminating dis- 
cussion, the audience adjourned to Lon- 
donderry House for a social continuation 
of the proceedings. 


completed. 
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SECURING PASSENGER-SEATS 


An Ingenious Method of Anchorage to Prevent Break-aways in Emergency 


altogether with the main cables, and uses only the branch cables 
from each seat, though they are | hened sufficiently to give 
the necessary near-horizontal pull. eath each row of seats, 
and immediately under the floor, a pair of light-alloy channels 
extend fore-and-aft over the length of the cabin. These channels 
are inverted, and their webs are slotted at suitable intervals 
to accommodate anchorage-hooks at the cable-ends; the hooks are 
engaged in the slots through holes in the floor. In design 
each hook to some extent resembles a ship’s anchor, though 
with only one fluke. A small stock passing through the shank 
also assists in securing an anchor-like holding action in the 
remainder of the floor should the hook tear out of the slot. 
The cables do not run direct from the seats to the anchors, 
but have a small amount of slack, which is tacked lightly to the 
floor to enable the carpet to be laid over it. In a crash 


Shown here in diagrammatic form 
are the systems for coilective (left) 
and independent seat-anchoroge. 
In each case the cables—which are 
attached to the seat at the point 
of belt-attachment—would be com- 


tacking breaks and the load comes directly on to the anchored 
cable. The !ight-alloy channels are integrated so far as possible 


with the floor-structure, and provide additional reinforcement. © 


Clearly, the success of these devices in practice must depend 
on efficient detail design, and on adequate strength being recon- 
ciled with lightness. On the face of it, installation should not 
Present any major difficulty, though it will obviously be very 
much simpler in the case of an aircraft still in the design stage. 
Both versions have been provisionally patented. 

Mr. Sturge Whiting—whose address is 7a, West Street, 
Reading, Berks—demonstrated his designs in the B.B.C. 
television feature, “ Inventors’ Club,” on Wednesday of last week. 
He informs us that several airline operators who have seen the 
specifications have shown interest in the idea. 


PIG-TAILED TAR: Absence of horizontal tail-surfaces and a fin of distinctive form characterize 
the new Douglas XF4D carrier-borne intercepter for the U.S. Navy. Initial tests have already been 
he new machine is even more unorthodox 

in production for similar duties. Two axial-flow turbojets appear to be installed. 


than the Chance-Vought F7U-/, now 
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FLUID 
LEVEL 
SWITCH 


This new Fluid Level Switch has alter- 

native terminal connections for either 

‘make’ or ‘break’ contacts. It may be fitted on 

the top, side or bottom of the tank and data sheet 
C.503 is available giving full technical details and 


dimensions. This switch is suitable for 5 amp. 24 volts non-inductive load. 


AIRCRAFT 
INSTRUMENTS 
LIMITED 


THE AVIATION DIVISION OF S. SMITH & SONS (ENGLAND) LTD 


CRICKLEWOOD works GW ronoow NW2 ENGLAND 


Sole Sales Distributors for 
KELVIN & HUGHES LTD + BARKINGSIDE AND BASINGSTOKE 
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his Messier nosewheel Undercarriage’ 
is designed to absorb energy on 
Janding at the highest efficiency and, 
vat the same time, allow .adequate 

flexibility when taxying. »Powerful 

steering gear is fitted and ‘shimmy is 
eliminated by rigidly coupled wheels. - 


Bs 
FLIGHT 
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HERE 


and 


THERE 


TREBLE BUBBLE : Possible appearance of a 
500-ton transport flying boat, capable of carry- 
ing 300 passengers and 40 tons of freight across 
the Atlantic, illustrated in a new book, *‘Wings 
for Tomorrow’, reviewed on page 159. 


Brancker Memorial Lecture 


ME. PETER MASEFIELD, Chief 
Executive of B.E.A,, will deliver the 
ninth Brancker Memorial Lecture, at 
5.45 p.m. on Monday next, February 12th, 
at a meeting of the EHR of Trans; 
in the Jarvis Hall (R.1.B.A.), 66, Po d 
Place, ion, W.1. Discussing Some 
Economic Aspects of Civil Aviation, Mr. 
Masefield will refer particularly to short- 
haul operations. 


Thunderjets for Europe— 
Ts first shipment of Republic F-84E 
Thunderjets is now on its way to 
Europe, announces the American Depart- 
ment of Defence. Their specific destina- 
tion is not named, but France is probably 
the first recipient. Pilots for the F-84s 
are under in America and main- 


training 
tenance crews are being instructed by 
the U.S.A.F. in Germany, which operates 
a sizable force of Thunderjets. 


—and Bearcats for Indo-China 
ANOTHER delivery of aircraft under 

the Mutual Defence Programme took 
place on February Ist, when the U.S. 
carrier Windham Bay arrived at Saigon 
with 44 Grumman Bearcat naval — 
for the French forces in I ina. 
Other American aircraft now in 
there against the Viet-Minh rebels are 46 
Hellcats, 24 Superfortresses and ten 
Privateers. 


action 


ON THE D.H. BOARD : 


we reported last week, have been 


Corralled 


THE Mustang in which t. Charles 
Blair recently flew from Idlewild to 
London non-stop (see overleaf) was im- 
pounded by the Customs at London Air- 
— after the flight. Capt. Blair flew 
ck to America the day after the trip, 
making his 401st Atlantic crossing, but 
was expected to return shortly, captain- 
ing a P.A.A. Stratocruiser. According to 
reports, he hoped to obtain a permit to 
ag the Mustang, naméd Excalibur ITI, 
_ for six months without paying 
duty. of £800—estimated as 20 per cent 
of its value. Alternatively, he would 
have to 7 the aircraft back to the U.S.A. 
to avoid forfeiture. 


French Air Strength 


CCORDING to a the 

French Air A elli, 
at Algiers last are 
being built under licence in France at the 
rate of six aircraft per month. Produc- 
tion of the Dassault 450 Ouragan fighter 
had amounted to only one per month, but, 
by next December, ween 30 and 40 
a month would be delivered to the French 
Air Force. The present personnel- 
strength of the F.A.F. was, he said, 
about 92,000. M. Maroselli’s frank—and, 
in some respects, disquieting—statement 
prompts the suggestion that standardiza- 
tion of security, as well as training, 
methods might further the aims of 
Western Union. ‘ 


Three well-known members of the de Havilland Enterprise who, as 
appointed directors of the parent company They are, left to 


M.inst.T., F.R.S.A., managing director of the engine rg 5 


right, t, Mr. A. F. Burke, 0.B.E., 

H. Povey, general production manager of the aircraft c 
business manager. Mr. Burke came from B.0.A.C. in 1945; Mr. 
with the original D.H. team since 1917; and Mr. Thom joined (from 


; and Mr. C. S. 
has been 
1 Aviation) in 1928. 


Open Those Hangar-doors 


‘ NORMALLY, although they fly every 

week-end, auxiliary squadrons do 
only | two weeks air flying during the 
year. *—S/L. Paul Richey, misprinted 
(for “air firing”) in last Monday’s Daily 
Express. 


Atar Turbojet Orders 


Ve = speedier delivery in mind, the 
‘rench Air Ministry has decided 

to divide into two the order with 

S.N. E:C.M.A. for the Atar axial turbojet. 

It is stated that the first units, to be 

delivered forthwith, will be rated at 2,400 

kg (5,300 Ib) thrust, while later versions 

will produce 2,800 kg (6,170 Ib). 

weight of these turbojets is 

the region of 890 kg (1,960 

diameter is 886 mm (34jin). 

beginning of next year S. 

expect to be delivering in fair numbers 

the Atar with the higher rating. 


1951 Paris Show 


LANS for the 19th 
due to take place 
and ay are well i 


be special demonstrations of the most re- 
cent aircraft of several nationalities and 
formation displays by units from the 
French, British and United States air 
forces. 


Princesses as Troup-carriers 


the House of Commons last week, 

Mr. Beswick, Parliamentary Secre- 
tary to the Ministry of Civil Aviation, 
stated that the future of the Saunders- 
Roe Princess fiying-boats was being 
reviewed in relation to the rearmament 
pregramme. Surgeon Lt-Cdr. 
asked: “Is it not a fact that five or six 
aircraft of this type can carry as many 
troops as the Queen Mary or Queen 
Elizabeth without the construction of any 
docks or runways whatever?” He asked 
for an assurance that prejudice “in high 
places” against flying-boats would not 
blind the Government to their ibili- 
ties. The question raised, replied Mr. 
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Paris Aero Show, i: 
een June 15th 
hand. Arrange- 
ments Wi > similar to those in recent (ee 
years: light and medium aircraft are to WE 
be exhibited in the Grand Palais, together a 
with power units and all kinds of equip- 
: ment; and heavy aircraft will be parked, P ie 
and in some cases demonstrated, at Le “hes 
: Bourget, where there will be a special ! a 
enclosure, from June 22nd to July Ist. } aS 
As a culmination to the Paris Show, as 
on July ist at Le Bourget, there are to | 
| 
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HERE AND THERE ... 


Beswick, was being carefully studied at 
the moment; there was no prejudice 
against flying-boats. 


New Jet Bomber 


Ts. decision revealed by the Prime 
Minister last week to place first orders 
for a new British four-jet bomber is 
described by the S.B.A.C. as a tribute to 
the skill of British manufacturers, since 
production has been ordered “off the 
drawing board.” No information may be 
published concerning any British jet 
bomber other than the Canberra, but 
foreign reports have mentioned jet- ~bomber 
projects by four companies responsible for 
bombers during the last war: Vickers, 
—— Page, Short and Avro. The three 
last named, incidentally, are to build the 
Canberra under licence. 


Allison T-40s Ordered 


re production contract to be placed 

an American turboprop is 
aime by the Allison Division of the 
General Motors Corporation. The unit 
concerned is the T-40, as fitted in the 
Convair XPSY flying-boat and Douglas 
XA2D_ Skyshark strike aircraft. The 
order, for an unspecified number of T-40s, 
has been placed by the U.S. Navy. De- 
livering 5,500 h.p., the T-40 is a twin 
version of the Allison 501, two of which 
have been experimentally installed in a 
Convair 240—America’s first gas-turbine- 
powered civil aircraft. 


Missile Mission 


OW in Australia are Sir Harry Garner, 

Chief Scientist to the Ministry of 
Supply, and Air Chief Marshal Sir Alec 
Coryton, Chief Executive (Guided 
Weapons). — left London Airport for 
Sydney by A.C. Constellation on 
February Ist. Puch of their visit, lasting 
about a month, will doubtless be spent ar 
the rocket range at Woomera, Western 
Australia; activities there include flight- 
testing of the Commonwealth’s first jet air- 
craft, a piloted prototype of a pilotless 
target designed for th the Ministry of Supply. 


Films Worth Seeing 


T 6 pm. on March 17th, in the 
Central Technical College, Birming- 
ham, the British Interplanetary Society is 
to show four films—on the an A4 
rocket; high-altitude and missile research, 


both at the Johns Hopkins University; 
and the Palomar observa On March 
24th, at 10.30 a.m. and 6 pm., the pro- 
gramme is to be repeated at the Science 
Museum lecture theatre, South Kensing- 
ton, though in this case a film on rocket 
instrumentation will replace the A4 film. 
Admission is free to non-members on 
secretary at 157. 

Road, London, S.E. 


Record Unobserved 


the Merlin-powered Mus: pictured 
above, Capt. Charles Blair 
New York to London on January 31st in 
7he 48min—an average speed of 450 
m.p.h. He was assisted for part of the 
journey by tailwinds of up to 130 m.p.h. 
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TRANSATLANTIC MUSTANG : Seen taxying 
in at London Airport after a Thr 38min fen 
from Idlewild is “Excalibur Ul,’’ a 
American F-5IC Mustang modified to 

865 gallons of fuel in the internal 
pilot (above) was Capt. Charles Blair of 
P.A.A, Comment on the flight appears below. 


and reached a maximum height of 
37,000ft. 

Capt. Blair, a 41-year-old Pan Ameri- 
can Airways pilot, has 17,500 flying hours 
and 400 Atlantic crossings to his credit. 
oe which he bought at a re- 
ported cost of $25,000, carried sufficient 
fuel in its internal tanks for a range of 
5,000 miles. 


All credit is due to Capt. Blair for his 
achievement; but unfortunately the flight 
was not observed official 


record. requirement 

could have been met at a small fraction 
of the cost of the tt and would have 
a long Fons for 
the pool New record of 


20hr 29min, set a Lockheed Electra 
in 1937. =" 


NEWS IN BRIEF 


CONFERENCE on “ The Use of the 

Film in Training and Industry” is 
being held at St. Annes-on-Sea from 
March 31st to April 1st by the Scientific 
Film Association. Details are obtainable 
from the S.F.A. at 4, Great Russell Street, 
London, W.C.1. 


* 

of English S ee Corpra 
tor sh St tio: 
been elected chairman of the Steels 
Association in succession to the late Maj. 
Guy S. Newton. edfearn is also 

resident of the National Association of 

‘op Forgers aad Stampers. 

The oi Co., Ltd., an- 
nounce that Mr. D. A. C. Dewdney, 
since 1949 research manager of the Esso 
oars sre Co., has been appointed co- 
ordinator of r operations. 
the war Mr. ney served, 
rank of wing commenadan, in the Direc- 
torate of Bomber Operations, Air 
Ministry. 

In a new brochure, Elastometric Engi- 
neering Examples, the Andre Rubber Co., 
Ltd., Kingston By-pass, Surbiton, Surrey, 
illustrate their work in 
bonding, rubber moulding, and rubber- 
coating of metal components. ine 
mountings, intake-guards and a ru! 
covered airscrew blade are among the 
examples of aircraft fitti included in 


fittings 
a long series of large and finely reproduced” 


photographs. 


Ltd., makers of ani 
equipment. 


Tropal plastic-besed pro- 
a heat-resistant and cor- 


arbor press; 
the hand operated hydraulic type, it exerts 


a 


able free of charge for exhibition at appro- 
priate periods. 
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“a 
{ ‘ 
rosion-proof finish with a wide variety of 
industrial uses, is described in literature 
from Corrosion, Ltd., Warsash, Hants. com 
Chamberlain Industries, Ltd., Staffa 
Road, London, E.10, publish details of a 
ae The Mond Nickel Co., Ltd., announces ei 
nae that Mr. L. H. Cooper has been appointed ie 
chairman and Mr, K. mana- 
ee ging director, Mr. G. Archer anc! Mr. A, ue 
arker continue as directors, and 
+ iS Mr, I. A. Bailey, Dr. L. B. Pfeil and Dr. Gi! 
= A. G. Ramsay have also been appointed to Ge 
* * * 
ge The Petroleum Information Bureau, 29, ‘3 
London, W.1, has en- 
gaged a leading designer to prepare a pic- me 
i torial exhibition depicting the activities a 
involved in the discovery, refining and 
. distribution of oil and its products. In- 4 
oe tended for display in works training Si 
centres, canteens, etc., the panels require 
about 20ft of wall space and are avail- a 
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Maritime Reconnaissance Bomber is tlie title for an aircraft which must 
be capable of fulfilling a variety of rqles. That is why Coastal Command 
Royal Air Force, is now being re-equipped with Avro Shackletons, 
specially designed and fully eauipped for tasks as arduous as any in the 
history of flying. The provision of four engines, regarded as an essential, 
inspires confidence in the crew, whose comfort and requirements have 
been main considerations in the layout of its spacious interior. With the 
most up-to-date radio and radar, with its powerful offensive armament and 
low level manoeuvrability coupled with its ability to carry and varied 
loads to extreme ranges, the Avro Shackleton is a form attacker. 


AV ROE & CO LTD MANCHESTER 


Member of the Hawker Siddeley Group 


i 
| 
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TURBO- 
SUPERCHARGING 


Latest American Variant of Exhaust 
Turbo-blower : Impressive Performance 


~ 


WING to supersession by the turbojet and turboprop, 
the aircraft piston engine in this country has been 
relegated to obsolescence—at least in the higher 

development 


' Sanford Moss, then a graduate student at Cornell Uni- 


= 
3 


9 CH 9 turbo-blower although neat and 
compact in design is not small. 


Zed 
Z, 
O 
of the more powerful reciprocating types is still being Vt rr : 
vigorously pursued. That this should be so is understand- \ Wo a‘ : 
able in view of the relative backwardness of American engine 
manufacturers in developing turboprops, and it is obvious 
are assured of continued demand. SEA oe 
A recent development by the General Electric Company a 
in the exhaust turbo-supercharger used with the Pratt and 
Whitney R-4360 series Wasp Major engines makes possible Gan) 
; a step-up in all-round performance which bids fair to make Q =impeller H =oil pump ; ee 
these excellent piston engines attractive, vis-d-vis compar- D =bearing- and pump-casing =nozzle-box 
practical experience with exhaust gas turbines for super- ments of this unit are essentially similar to of the later type CH 9. H Re 
charger drive, it is somewhat astonishing that the U.S. did — 
not rapidly match British technological advance in the gas 
aroused the interest of the General Electric Company, and | Eee 
Moss was commissioned by the company to design and | a 
develop a gas turbine for them. This he succeeded in doing pes 
by 1907, but as the efficiency of the unit was only about 3 i 
ce, the company abandoned attempts at development. 
The turbo-supercharger as such was first applied to air- i 
craft engines by August Rateau in 1916; in the following is 
3. Schematic of BH 4jengine installation with internal 
C incernal (minture disributor) diffuser 
\. ff F =ram air-intake M =waste-gate 
} 


=control valve 


=exhaust-to-atmosphere 
=CH 9 turbo-supercharger 
in R-4360C Wasp Major 


Fig. 4. Diagram of air and gas flow-p 
rect fe injection i weed, and 
engine and supercharger. 


power-plant with CH 9 wrbo-blower. 
there is no mechanical connection 


TURBO.SUPERCHARGING .. . 


was put under the direction of Sanford Mass. The G.E. 
turbo was submitted for test in 1918 and so was i 


the fact that, until 1937, 
tinously directed by Dr. is also 
accrued as a result of the 
1919 until a few years ago. 


Britain, a was designed 
1914-18 war by James E. Ellor, ht 
—later the R.A.E. Developmen: 


tt with-Ellor’s turbo-blower 
was carried forward energetically at the R.A.E. during the 
first half of the 1920s, but, for a variety of reasons, the focus 
of attention was nog at — 1926-27 to mechanically 
driven superchargers, and the exhaust turbo-blower was 
shelved. James Ellor, undoubtedly the most brilliant mind 
in the supercharging field in this country, left the R.A.E. in 
1927 and went to Rolls-Royce. . 


3. CRUISING POWER 


10 15 20 
ALTITUDE (ft« 1000) 
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on the Pratt and Whitney Wasp Major, has a background 
of something approaching 200,000 hours of operation on 
Stratocruisers alone. In mechanical design, the new unit— 
the CH 9—is essentially similar to the BH 4, but engine 
modifications necessary for the new installation have resulted 
in the use of a new series number, and the engine is designated 
as the Wasp Major R-4360C. Test-bench work has shown 
that a take-off power increase of 32 per cent and a reduction 
in specific fuel consumption of 20 per cent is given by the 
new development by comparison with the R-4360 engine 


will enable a large transport (presumably such as the Strato- 

to carry 75 per cent more payload on other long flights as, 
or from San Francisco to 


The new supercharger (Fig. 2) was designed for applica- 
tion to type aircraft for which take-off power 
requirements are limited to 5,000-7,000ft altitude, and for 


are assembled, together with an oil pump and bearings, in 
relative positions in the 


te 
Ln) = a 
= Wit turbo-supercharger. m the basis of this per- 
A formance, General Electric asserts that the new power-plant 
=R-4360-C engine D =shercooler 
— =compressed air to engine 
C =exhaust tract to turbo- G Bs 

blower H 
me It is claimed, however, that in conjunction with booster ee 
as ; turbos the new unit can be applied to military aircraft for a 
ae operation at considerably greater altitudes. The most im- a 
moe portant differences between the BH 4 installation (Fig. 3) 
intergral mechanically-driven supercharger and the carburet- 
oO , tor in the former in favour of the direct fuel injection and a 
a no secondary (internal) supercharger in the latter. Normally oe 
a a continuous progress of development which extends to the _ installation, absorbs 500 h.p. from the crankshaft, and only ae 
ie present day and may well continue for some time to come. a small part of the mg. og exhaust energy is used because, 2 
oe at cruising conditions, the supercharger serves as a medium i 
Sa for fuel distribution to the cylinders, and the turbo-blower aM 
airflow is limited. - By virtue of its use of direct fuel injec- 
 &§ tion, the CH installation is able to employ a large part of a8 
the exhaust energy to provide full manifold pressure. Thus, 
ah most of the 500 h.p. which would be absorbed in driving a at 
— Whilst briefly reviewing the historical background of the mechanically coupled supercharger remains in the crank- oe 
exhaust turbo-blower, it is worth while to note that in 
is t in having a 
. maximum diameter of about 28in, a maximum length of ae 
26}in, and a weight, with accessories, of 300 Ib. It consists, a 
 &§ essentially, of a single-stage centrifugal-flow compressor, HS 
- driven by a single-stage axial-flow exhaust-gas turbine. The se 
a compressor and turbine are mounted on the same shaft and # 
ticular power-plant installation. 
an H To revert, however, to the G.E. turbo-blower, this has _ The basic units of an installation, as may be seen from ha 
been developed to supersede the type BH 4 (Fig. 1) which, 
tion entrained air is di across 
ia ; Fig. 5. Comparative chart showing gain in power and altitude per- whence it escapes to atmosphere. The main engine air is ie 
equipped in, and is then discharged through the aftercooler, which 
he removes the heat of compression and, in fact, reduces the ae 
ie 4500 . 4050 MORE BHP on temperature of the air by more than 65 per cent. From the ge 
ane ae 6300 ft HIGHER aftercooler the air enters the engine intake system. at a fs 
850 MORE BHP. temperature of less than 38 deg C. The increase in volu- 
3 10000 ft HIGHER metric efficiency thus gained is claimed to make possible a 5 
R-4360 C specific fuel consumption as low as 0.36 lb/b.h.p./hr. 
x La WITH Simplification, enhanced reliability, and a reduction in a 

Maintenance is implicit in the absence of mechanical connec- 
tion between engine and supercharger. It is claimed that 
ia a HER the CH9 can compress air at mass-flows up to 350 Ib/min, 
WITH to 30,000ft. The chart shown in Fig. 5 indicates the 
R-4 engine equipped with the new turbo-blower as 
compared with the BH 4 turbo-blown R-4360 engine incor- 
CH9 turbine has-a maximum continuous speed rating of 
f 18,000 r.p.m., and exhaust gas entering the turbine installa- : Hi 
tion at a maximum continuous temperature of 955 deg C is ‘ 


An Indian camp in oil-drilling territory in 
Ecuador, maintained by Airwork Limited. 


The modern idea of establishing and supplying 
survey and oil-drilling camps in _ isolated 
country by air is one of the many functions of 
the Air Transport Division of Airwork Limited. 
Personnel, equipment, food, drilling machinery 
— even derrick structure — is flown in to 
sites inaccessible by other means .. . . and 


necessary supplies regularly provided. 


An improvised runway in a jungle clearing 
achieved by machinery flown in by Airwork Limi 


The efficient performance of this specialised 
work is made possible only by Airwork’s out- 
standing record of experience in every form of 
Air Transport ... . a record built up during 
the 22 years in which the Organisation has 
rightfully earned a reputation which has 
placed it in the forefront of the world’s 
aviation pioneers. 


AIRWORK 


LIMITED 
THE SERVICES OF AIRWORK 
e Air Transport Contracting e@ Servicing and Maintenance of Aircraft e Overhaul and 
Modification of Aircraft @ Sale and Purchase of Aircraft e Operation and Management of 
: Flying Schools and Clubs @ Radio Sales and Service @ Insurance | 
AIRWORK LIMITED - 15 CHESTERFIELD STREET - LONDON, W.I - TEL: GROSVENOR 484) 


| FLIGHT, 8 February 1951 
: 
> 


FLIGHT, 8 February 1951 


CABIN 
ATMOSPHERE 
CONTROL 


Cabin Atmosphere Control enables modern air- 
craft to be operated at all altitudes and under all 
conditions in complete safety and comfort. 


Normalair equipment controls cabin pressure and 
the rates of change of pressure to acceptable 
figures and, at the same time, ensures that the 
amount of air supplied, its distribution, temper- 
ature and humidity are regulated so as to provide 
the best possible internal conditions. 


Under Ministry of Supply and British Air Regis- 
tration Board approval, Normalair supply a wide 
range of equipment to the many firms engaged on 
aircraft design and construction. In addition, we 
are available as consultants to the entire industry. 


NORMALAI 


YEOVIL ENGLAND 


DESIGNERS AND MANUFACTURERS OF AIR CONTROL EQUIPMENT 
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The Navy’s New Anti-submarine Aircraft 


to be adopted for production aircraft. 
and “Fathomer” have obvious claims to consideration. 
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ig 
submarine aircraft is certainly one of the most welcome 
of news released this year. Fears of a protracted 
4 production period are, to a large extent, allayed by the 
which the “17” was designed, is, of course, a prerequisite; 
but excellent reports of Mamba development in recent hia 
Pe & StS =, months leaves little ground for uneasiness on this score. i 
wing “fences” have been installed slightly outboard of the 
the page illustrates a revised cockpit arrangement, likel 
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(Left A line-up of Yak-15 single-jet fighters. T with others 
thi i th the 
on is picture is reproduced a 


New Angles and More Technical Evidence 

from Films : Strikingly Modern Swept- 

wing Designs, and the Obsolescent 
Straight-wing Yak-15 


R 7 7 
4 ussitan et tighters 4 

‘ 

: 

the wing is set tt 

wheels retract into the fa 

circular - section fuselage. 

2 A probable La-17, showing the wing form to advantage. A Mig-i5(2) with double boundary-layer fences on the swept wing. nt 

A 


| | 


Illustrated. $3.50. 
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TWO NOTABLE BOOKS 


T. 
Ww. 


John 


Unlike the newer Russian fighters, these Yak-15s are easily identified. (Right) A Yak-15 breaks formation. The type is highly manceuvrable. 
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Flying Displays 


An Operator's Explanation 


O.B.E. 


A. Cdre. A. H. WHEELER, 


By 


aly: 


Flight” photograph. 


The 1910 Shuttleworth Deperdussin was demonstrated at last year’s Royal Air Force Display at Farnborough by W/C. T. D. Calnan 
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U.S.A.F. “ARCTIC SURVIVAL TEST” 


A FIELD-TEST has been carried out in Alaska in an 


period 
aircraft 
Rescue Sq 
phase at 
AND PREVENTION 
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“The Deperdussin . . . . climbs slowly, and even completing a circuit takes longer than can usually be allowed at a public display.” ee 
hd 
Pe: 
in out 
luded ‘ 
here 
mus metals. 
approval (R.D. Mat. N 
ture inder parts before in a, 
ting the tent, for long-term storage. 
es, Lid., Kdwin Road, Twickenham, Middlesex. 


Although the main buildings of the T 

Seattle in Washington State have been open for i 
among the finest in the world, both from the point of view of jae 
appearance and suitability for their work. These photographs = 
| description will serve 'to introduce the to rigs 
many readers, and may provide architects with food for 1). 
Airport, Washington, U.S.A., agree that its ex- ch 
all the other great and modern airports of the world. 
It combines impressive beauty with functional utility. 
_ Though owned and operated by the Port of Seattle, the 
me airport is a product of co-operative effort. The site was sates As 
selected U.S. Civil Aeronautics Authority and pur- 
a chased in 1942-3 by the Port of Seattle for 660,000 dollars Three 
os with the help of a grant of 100,000 dollars from the Port Spud Se hoes from the east ; above, ei 
| of the main waiting hall ; plan view looking east. 


HELICOPTER RECORDS 


FAL. 


The Lists as They Stand . . By H. J. COOPER 
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FOR SAFETY 


in CONTROLS 


Preventing Risk of Incorrect Assembly of Chain-and-Cable System 


VERYONE concerned with aircraft design and maintenance 
is aware of the dangers of control-reversal inherent in 
assembly of sprocket-and-chain systems of actuation and of the 
to against th 
iefly, there ate four pitfalls, and they lie inthe risk of 
(¢)) ing the wrong ends of operating cables of the 
same 
(2) Connecting ends of operating cables belonging to 
different systems. 
~B Reversing the chain end to end on its sprocket. 
4) Allowing the chain to gear on the wrong face where two 
sprockets are operated by the same chain. 
The established practice for dealing with eventualities (1) and 
(2) is the use of non-interchangeable connectors, but this fails 
to cover (3) and (4). 


Fig. 1. One of the extended fore which form 
the basis of the system. The large hole in the 
plate is for lightening purposes. 


Illustrated here is a method which the Renold and Coventry 
Chain Co., Ltd. (28 Deansgate, Manchester, 3), has submitted 
for S.B.A.C. standardization and which, in conjunction with the 
use of non- interchangeable connectors, effectively guards against 
all four contingencies. 

Fig. 1 shows the design of the chain. It consists of standard 

parts, except that extended outer plates are arranged at appro- 
priate intervals, preferably of four pitches. The weight aspect 
is observed by placing the extended plates on one side of the 
chain only, making the extension as small as — and 
providing it with a tening hole. 

Fig. 2 illustrates principle ‘of operation. The ‘aim in 


Existing regulations stipulate that all sprockets should be pro- 
vided with a close-fitting guard to prevent the chain seas th the 
sprocket, atid this requirement is fully met in the arrangement 
shown. A standard chain could be accommodated in four dif- 
ferent positions on the wheel by virtue of its ability to gear on 
two faces and its reversibility end to end; but with the chain 
designed as in Fig. 1, in conjunction with (a) a shroud on 
the sprocket and (b) the chain guard, only one position is 
possible, as shown in Fig. 2. .An attempt at assembly in any 
other way will cause the chain to foul in a manner that will 
be immediately apparent and, indeed, make the control totally 
unworkable. 

At the same time, the ability of the chain to gear on both 
faces is not sacrificed. Such a requirement can arise when 
more intermediate sprockets are to be operated or toothed 
jockeys are used, and the required direction of rotation is not the 


Fig. 2. illustrations of the three cases of 
incorrect assembly, showing how the extension- 
plate would foul either the guard (A ond C) 
or the shroud on the sprocket (B). At D the 
correct and only possible assembly is shown ; 

it is seen in si elevation immediately above. 


Fig. 3 (left). This view shows how, by an 
appropriate arrangement of guards, the chain 
can be used with jockey-sprocket or similar 


same for all points. This case is illustrated in Fig. 3 where 
the arrangements at wheel “Y” are as in Fig. 2 but where 
wheel is to rotate in the opposite direction and 
must, consequently, gear with the other side of the om 
The chain can be placed only on the underside of that wheel. 

The complete system thus involves four features, viz., the 
irreversible — the guard in compliance with standing 
regulations, the shroud on the sprockets and, finally, — 
interchangeable connectors in accordance with present prac 

The Renold and Coventry Chain Co. state that although rae 
have acquired the Raddings and Pearse chain patent (recently 
referred to in Flight), the design which they have submitted to 
the S.B.A.C. embodies a feature not cov by this patent. In 
order to make their system freely available to the aircraft 
industry they have not applied for a patent. 


SUCCESSFUL APPRENTICES AT BROUGH 


Re: twentieth annual presentation of apprentice bonus 

— took place at Brough recently, when over 180 
at Blackburn and Gen 

Teadley receive the S.B.A.C. Certificate Apprenticeship. 

J. Hall, the company’s development engineer, presided 

3 | general works manager, presented over 


. Walker, principal of the H 
with some of his colleagues who instruct at evening 


Higher National Diploma Prize of the Institution of Mechanical 


total of 117 apprentices attended evening classes, snd 63 
were successful in their examinations. C. R 


MR. W. E. GOUGH 


ERS of technical es the engine 

sorry to learn 
WAMIEE, who was w 
work i 


Word Wa, Me Gough joined the 
. works at Rugby as an apprentice, — in 1922 
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INTERCHANGEABLE 
CONNECTORS 
\ 
Cy INTERCHANGE ABLE | 
‘3 
| 
= 
the first place is to prevent end-to-end reversal of the chain. — % 
This is achieved, first, by providing a shroud on one side of a 
the wheel: and, secondly, by making use of the chain guard. ; 
gineers \ 
obtained his Higher National Certificate and eleven apprentices E 
obtained their Ordinary National Certificate, whilst M. V. : 
Brignall headed the Merit List. 
£120 in awards to the 74 successful trainees. Amongst those | 
resent were Mr. T. A. Wolstenholme, apprentice supervisor, and MEM side of the : 
classes and of Mr. eli known to : 
on the Diploma Course in Aeronautics. many of raft-magneto : 
Results in the Diploma Course were notable, inasmuch as desien - 
: 12 out of 13 students were successful and, of these, eight ter : 
obtained: distinctions in one or more subjects. The most out- main B ne 
was David Needham, who is now studying went & 
for the Diploma of the College of Aeronautics, Cranfield; in his specialization in aircraft-engine ignition which continued up / 
examination he obtained six distinctions and was awarded the to the time of his death. He was 50 years of age. ra 


VIKINGS ABROAD : Among the many climes in which the stu 
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Vickers Viking plies its trade to-day is the tropical setting of Haiti, which has 
recently been included in the Caribbean route of British West Indian Airways. 


he company operates five of these machines. 


CIVIL AVIATION NEWS 


DISCUSSING EUROPE’S AIRPORTS 


HE second conference of the Western European Airports 

Authorities has been taking ¢ this week at Ariel House, 
London headquarters of the M.C.A. Representatives from 
Belgium, Denmark, France, the Netherlands, Switzerland and 
the United Kingdom have exchanged views on various questions 
as airport management; 

'wo of the major points of the discussion were the ibility 
of standardizing present administrative methods throughout 
Europe and the —— airport terminals in the 
interests of the t of these conferences took 
place in Paris last A 


AER LINGUS WANT VISCOUNTS 


JN view of Act Lingus’ plans to improve their existing services 
and open new ones, the recent announcement that the company 
are negotiating for the purchase of four Vickers Viscounts is vad 
altogether unexpected. The quest for new aircraft to — 
(on some services) and augment their present fleet of otas 
has taken their executives to America as well as to see British 
manufacturers. No more advanced or luxurious machine could 
have been selected than the Viscount with its four Rolls-Royce 
Dart turboprops, and the choice brings Aer Lingus into line 
with its B.B.A. Tcancetn S.A. hold 30 per cerit of the Irish 
company’s shares) who are also, of course, to — Viscounts. 
Surprise has been expressed in some quarters that Aer 
a comparatively. small company (employing a staff of bo in 
1950), should pra to introduce si an advanced and so far 
untried aircraft, = it must be remembered that at least 2} 
years are likel err before deliveries could begin—unless, 
as seems possi! le, are Lar release some of the 
25 Viscounts they have ordered and +f which the first are 
expected some months earlier. In the mtantime, competition on 
the Continental routes grows keener, and congestion at certain 
key airports, particularly London, is worrying Aer Lingus, who 
feel that it will be even worse in two or three years’ time; 
the capacity of the Viscount—twice that of the Dakotas—will, 
they believe, help to ease their problems. The purchase decision 
no doubt carries B.E.A.’s blessing and a promise of co-operation. 
Some people have thought that Aer Lingus would favour 
Ambassadors to augment their fleet. These machines have two 
conventional Centaurus piston-engines and are, it is understood, 
cheaper to purchase. Such a decision might also in some ways 
have B.E.A. and Rolls-Royce better, 
than that additional Darts are going to be hard to come 
view of the engine manufacturer’s preoccupation with military 


The 


orders for turbojets. Ambassadors may, incidentally, lend them- 
selves well to turboprop conversion at a later date, and axial 
Mambas—single or double—are possibilities. 

We may be certain of one thing: that, after Dakotas, passen- 
gers will appreciate the s and smooth quietness of the 
Viscount, which will probably be operated with a crew of five 

Aer Lingus Dak 

lans to rejuvenate Aer otas, perhaps along the 
lines of B.E.A. -A.’s Pionair rebuilds, may be announced soon. 
These aircraft are expected to give at least five more years of 
service, probably with increased seating capacity. 

Regarding route plans, Aer Lingus will open their new — 
times-a-week Bristol service on May 3rd, and the S 

S year. 


ition to their British — city 
Bris I, Take of Adan, Jersey 
reo to le and 
to there will be outward 
Paris (the Viscount will reduce 
present four hours for this service). ee 
services includes flights to Spain, Germany and Italy. 


1.A.T.A. MEDICAL CONFERENCE 


TH Medical Committee of the International Air Transport 
Association was due to hold its first conference in Cairo on 
February 5th. The rendezvous is appropriate, as Egypt is widely 
implicated in ——— regulations to prevent the spread of 
such Oriental diseases as cholera and w fever. 

The growth of 1.A.T.A.’s Medical tanding Committee from 
a small el, ago, witness the 
growing importance aspects of internati air 
transport. The Committee—referred to in Flight, September 
28th, 1950—is intended to assist airline ‘ors to co-ordinate 
their world-wide activities, for the benefit of both aircrews and 


passengers. 
The terms of reference direct the committee to in 


and efficiency of aircrews and the comfort of passengers, 

flight and at terminals. Particular attention is being bere to 

such ne as the design of aircraft equipment, airport accom- 
ood and water supplies, sewage disposal, 


of medical 
chief medical officer of BEA’ 


. B. Barbour, the chief 


pro 
q 

ah 

4 

4 
pee 

i 
| 

Wis 
ie the physiological, psychological, hygienic and general m | oa 
ood aspects of all air-transport matters which may affect the safe eee 
| 
aircrait, quarantine and immun ngers. 
Representing the United Ki 
Sir Harold Whittingham, B.O.A 
and Dr. A 
ie 
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Altogether, 18 médical officers, representing most of the world’s 
major airlines are members of the committee. All are experi- 
enced in aviation medicine, having, in most cases, devoted the 
whole of their professional careers to the study of this subject. 

On the agenda are the particular problems of aircrew faugue 
and flying-time limitations, the carriage of sick passengers, air- 
port hygiene, and a review of those provisions of the draft Inter- 
national Sanitary Regulations of the World Health Organiza- 
tions which concern air transport. 

The committee will also review I.C.A.O.’s medical require- 
ments for aircrew in the light of recent experience and will 
discuss the standardization of oxygen regulations. Also within 
the scope of the coaterence are medical arrangements to meet 
emergencies at airports, the minimum requirements for first-aid 
kits carried in airluners—including the provision of morphine— 
and the physiological requirements which would arise in the 
event of suddent decompression at high altitudes. 

In that the recommendations of the I.A.T.A. Medical Com- 
mittee are based on practical experience and will therefore 
emphasize the human aspect involved in any mandatory require- 
ments which may be — by governments, the World Health 
Organization or LCA. O. The committee’s activities should be 
of great value. 


THE END OF “QBI” 


ON, introduction of Phase II of the U; 
National Airways system, which will take 
this month yet to be ili 


it will 
sanding to ln in daylight, to decide for 


165 


whether the conditions existing permit the application 
go 
does not permit V.F.R. to be used the pilot 
has received permission from Air Traffic Control 
either fly under 1.F.R. or remain outside the 


under LER. 

To provide an additional safeguard for aircraft approaching 
or departing from the major civil airports of Boving: London 
and Northolt (other airfields will be added to this list shortly) 
the M.C.A. has supulated that any pilot flying within five nautical 
miles of such airfields, and less than 2,000ft above, must first 
notify the airfield control by radio of his position, height and 
track, and must then maintain a continuous listening watch on 
the frequency in use. He must also comply with all instructions 
which the controller may pass to him. 

In cases where airfields are located within five miles of the 
major airports mentioned above, special arrangements are being 
made so that aircraft not equipped with radio may .continue 
to operate from these airfields. 


AIR FRANCE RESULTS 


T= president =s Air France recently announced in Paris that 
the company had enjoyed a considerable expansion of its 
activities last year. The number of passengers carried rose by 
nearly 20 per cent to 770,000, a figure seven times higher than 
that lor 1938. Baas increased by 15 per cent to 38,000,000 
ton-kilometres and a figure of 14,000,000 ton-kilometres was 
achieved in the carriage of mail. With the addition of 20 new 


_BREVITIES 


Heli: Seevien, which fax the st two years has 
operated an extensive network of mail services in the Chicago 
area, has now applied for permission to carry passengers between 
points within a 5 of J Airport. 


M.C.A. Information Circular No. 20/ 1951 contains a complete 
list of four-letter place-name abbreviations for use on all aero- 
nautical fixed nications services. The list has been 
—s from details published by I.C.A.O. and from separate 


HOME FROM THE WAR : 
to combat the ravoges of the c ing jossid in the &, 


cotton-fields (as reported in “Flight"’ last week) were recently flown 
back to this Bristol Freighter (eight). 


Pest Control, Ltd., 


contracting States in their respective 
Noti 

officers in preparation for the delivery of 20 DC-6Bs which the_ 
company has on order. Half of them will be drawn from flight 
engineers who are quelified pllom. 


Up to Bay 30th, 1950, Teane-Auelia Airlines had flown 
40,000,000 miles without a single fatality. In the year 

ended June 30th a total of 25,362 scheduled and 101 charter 
be ca were recorded. The company has now inaugurated three 
routes in Queensland, bringing its present unduplicated 
route-mileage figure to over 20,000. the recent rail 
strike in Victoria T.A.A. supplied 23 special freighter services 
weekly to cope with more than 1,000,000 Ib of mail that had 


= 
of vis 
If 
must, 
to do 
ited Kingdom 
ect on a da 
ying cr 18 compulsory within 
control zones, is to be discontinued. Except in the case of = 
take-offs and landings at airfields in a control zone (when airfield petwork of some 218,000 km. By virtue of a Government i a 
subsidy—based on distance flown—which Air France receives, te 
the profit and loss account for the past financial year is expected : AE 
approximately to balance. cs 
: ham, met Welsh Advisory Council tor Civil Aviation < 
to discuss air services and the future of airports in Wales. It i . : 
is understood that Cardiff airport was one of the major points ee 
reviewed. The Minister’s conclusions are to be made known fe 
later. 
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Civi AVIATION NEWS ..:; 

to be carried during the period of the strike. tally, 

services which, in the year ended June 30th, made mercy 

Following the grounding of 19 BEA, Vikings s 

at porary cracked airscrew hub (as recorded 

last Havilland Pr state that aircraft 
y Vi in service in various parts of the world— 

wenn at Hi. sirecrews. 


A proposal Aidlines to air coach” ser- 
vin San Juan at a fare level of four cents 
per mile has been rejected by the C.A.B. The Board is of the 
: inion that Eastern’s net revenue position would deteriorate 

such proposals were put into operation and that, in any case, 
they would probably have an adverse effect on Eastern’s com- 
petitor serving these we pointe—Pan American World Airways. 


In a news-item last ‘nh on oe 1950 ‘progress of International 


Aeradio, Ltd., it was stated that equipment was now 
being installed at 28 airfields in Africa. This should, 
of course, have read “East Africa.” The sites range from the 


* 
Eastern Airlines and P.A.W.A. have concluded an —- 
which will permit passengers flying between New York a 
other points served by the former y) and certain Latin- 
American destinations served by the latter to travel over the 
entire route in the same aircraft. This arrangement is designed 
to give higher aircraft utilization and more ient use of 
facilities which, it is hoped, will eventually allow fares to be 
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also be 


largest single order for component in ine 

history. 

During the coming coming summer season Aer Lingus wil operate 

Dublin 


ruts alone, “the popular Gate 
route alone. 


The United States National Production Authority has granted 
permission to the C.A.A. to give top priori to the construction 
and maintenance of commercial aircraf att, “Phis is the fret time 
that the N.P.A. has authorized fee priority for civil machines 
and means, virtually, that manufacturers will now treat orders 
for military and commercial aircraft with the same degree 
of urgency. A similar arrangement will apply to the purchasing 
of aircraft equipment. 


The latest ava 4 of mileage completed by B.O.A.C. fiying 
it 264 a -or more than one 


CLUB AND GLIDING NEWS 


TH Southend Municipal Flying School is now operating a 
Dart Kitten and a Slingsby Motor Tutor; both machines are 
proving popular with club members. The Kitten logged eight 
| eae and the Tutor four hours during their first -end of 
lying ‘or either ese aircraft is per 
ome and the club invites all licensed pilots to visit Southend 
to try them out. With flying being offered at such an 
rate, and in view of the fact that- there is no entrance fee or 


weekly technical courses for pilots. They will begin in 
four weeks’ time and are available to ne who, in the event of war, 


17th are Mr. F. Burt and Mr. L. McTaggart, who had just flown a 
engined Miles Mercury from the United Kingdom. They left 

on November 4th and—not aspiring to break any records—flew by easy 
stages, taking 64 days to complete the trip. 


would be useful either as fully or partly trained pilots. They 
are also designed for students who are, z under 
training for their P.P.L., but who have 
required technical studies for this licence. ioigeoee ting 
enter for the C.A.C.’ alread i 

experience—a i 


ses chief instructor, F/L. Paul Bowry, who i At the A 
as a test pilot. His by F/L. 
fi, walks alker, an instructor from the Central Flying School, 


Flight of Jan it was reported that Brooklands 
a Aviation, Ltd. say close down the South Coast 
Flying Club at Rare may on pega 31st. It is now learned 
that although Brooklands Aviation are windioning their interest 
from that date, other financial arrangements are being made 
which the will to operate, although new 
a, — yok are yet available but it is believed that 

's normal flying programme is unlikely 

and private pilots wal be welcomed usual. 


Y fying has been for members of the 
on maintenance work | machines. 


vehicles. 

On January 6th the club held a committee at which 
one of the major points of discussion was concern with the 
di the com year. In 


of an all-out effort in 1950 to “close the gap” by intensive 

, the S.G.C. did not succeed in balancing its et. Last 
was considered to have been de porate, meagre,” 
since 


ou on en 

and this is advice which pr 
profitably follow. The apie of glider joy-rides is bein 
this year to 5s (ie., 1 ith the 
the entrance fee for new — 

A number of discussions ro dg been 
sccanged, take place each Sunday untl fing 


an American Airlines are planning to replace the Curtiss-Wright as 
ae electrically controlled airscrews on their entire fleet of 79 Conv- af 
airliners and 49 j i 
1 
: so be opened between Dublin and Bristol on May 3rd, with ey 
an initial frequency of three times weekly. 
ike international airport at stieigh tO airstrips such as those a Ree 
Nachingwea and Kitale. 
fifth of the rporation’s total flying personnel—have each flown 
i a more than a million miles; together they have recorded some pee 
— 287,000,000 miles. Of this number, 139 are captains who have es 
a qualified as “mileage millionaires.” Seventeen captains are ae 
a j now “double mileage-millionaires,” while Capt. O. P. Jones, Pe 
~ who has been flying since 1917, is the only pilot still serving ae 
| 
| urse they desire it—Dbut th pass a 
medical examination if not alrea tudent 
ae Pilot’s Licence. They must also other op 
ea subscription, the invitation seems attractive. i respects for further training by the RAF. — on 
The club reports that total flying time showed a considerable Incidentally. the Cheltenh 
es improvement in January, when 130 hr were recorded, as com- e 
al pared with only 50 hr during the previous month. At the By 
moment the school has only one flying instructor and is therefore a, 
closed on Mondays. 
| 
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OPTIMUM 
BRAKING 


Westinghouse System for 
Wheel-skid Prevention 


CARDINAL requirement for good braking is high 
resistance to slip between tyre and surface—in other 
words, a good coefficient of friction. Thus, by im- 
plication, if the wheels stop rotating before the vehicle has 
stopped then the braking becomes less effective. A locked, 
skidding wheel will not stop in so short a distance as will 
a wheel which is braked to just short of the skidding point. 
Neglecting the imposition of any side-force on the tyre—such 
as occurs, for example, when a road vehicle is cornering— 
what makes a tyre skid? It is, obviously, the application 
of a force greater than that which the adhesion between tyre 
and surface can accommodate.. 


reversals per second. Therefore, no matter how hard the brakes 
are applied, optimum retardation is, ensured for the adhesion 
conditions obtaining, in that the tyre is maintained as long as 
possible at just below the skidding point throughout the time- 
to-st 

of t unit has a diameter of 6in, is 2/sin deep 


The 
and weighs 34 Ib. As will be seen in the cut-away drawing 
(Fig. 1) it is flange-bolted to the aircraft wheel rather in the 


900 
2 800 
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ODECELOSTAT 


A= pawi sng-plate 
C = thrust bearing 3 = planet carrier 
D = clutch-spring K = sun 
E = friction annulus = 
F = ring-gear M = torsion-shait 
po Sectional detail of Decelostat and valve. The Decelostat is 
to the landing wheel and, via the torsion-shaft running coaxially 
through the stub-oxle, actuates the valve. 
mannér of a hub-cap. Diametrically opposed on the inside 


of the Decelostat case are a pair of pawls, which engage buttress 
stops on the outside diameter of a clutch-ring. On the out- 
board side of the clutch-ring is an eight-ball thrust-race, against 
which bear the radial leaves of a spring-ring reacting against 
the end-wall (cover-plate) of the unit. Sandwiched between the 
inboard face of the clutch-ring and a bearing-plate pegged to the 
casing is a phosphor-bronze friction-annulus, and an internally- 
toothed ring-gear with which mesh three planet-pinions. These 
in turn mesh with a central sun-gear‘which is, in fact, formed 
on the shaft of a flywheel. From the planet carrier extends a 
torsion-shaft to actuate the Decelostat valve. The fact that 
the valve is a stationary unit anchored to the undercarriage- 
leg assembly means that the torsion-shaft has to pass coaxially 
the hollow core of the wheel stub-axle. 

In that it is bolted to the wheel, the Decelostat casing can 
be regarded as an integral part of the wheel structure; and when, 
on touch-down, the wheel is spun-up, the rotation is directly 
applied through the pawis to the clutch-ring. At 
this instant, however, the flywheel is stationary, 
but spring pressure applied through the thrust bear- 
ing ee the ring-gear between the bearing- 
plate, friction annulus and clutch-ring, and tends to 
make them rotate together. The exertion of the 
spring being less than th; force required to spin-up 

flywheel under the high initial rate of accelera- 
tion, the clutch slips and rotation is therefore 
applied to the flywheel gradually. (“ Gradually ” is, 
course, a relative term; in point of fact, the time- 
lag is infinitesimal.) The gear ratio between ring- 
gear and flywheel is 1:7 and, as a result, the latter 
is rotated at a speed seven times greater than that 
of the undercarriage wheel and in the opposite 
direction, Whilst the flywheel is being accelerated, 


TIME (sec) 


Fig. 2. Curves of wheel 
Decelostats fitted to rear 
m.p.h, on wet concrete runway. 


and brake pressure fluctuations, showing effect of 
ls of B-26 tandem undercarriage during stop from 79 


there is necessarily a torque reaction imposed on 
the planet carrier, and it is this force which is 
utilized to actuate the valve by means of the 
torsion-shaft. 

When the flywheel has attained full speed, ook ye 
reaction on the planet carrier is relieved, a 
graduating spring in the Decelostat valve returns 


- 
| RAN | AGEL 
ty 
It is unnecessary here to go into the technicalities of braking - ar 
as a study in mechanics; suffice it to state that, in order to _ 
provide sufficient braking force in ideal conditions, modern _ 
aircraft-wheel brakes must be of such power that the tyre - 
will inevitably skid on surfaces which are less than ideal—and, a ee 
of course, such conditions will apply with the greater frequency. met 
To some extent the position can be modified by skilled applica- ; a 
tion of the brakes, but so many factors conspire against a pilot me. 
being able to apply the brakes with anything like the delicacy Ee 
of control enjoyed by, for example, the car-driver, that there ha 
is need for some means whereby human skill may be replaced Ge 
by mechanical selection. Such is the designed duty of the ss 
Decelostat which, made by the Nha apy’ Brake and Signal hia 
Co., Ltd. (82, York Way, London, N.1), is the British version : ae 
of an American development. 4 es 
Before tracing the succession of events which occur in the | . 
: Decelostat it is advantageous briefly to review what the device q 
does. ‘This can be sted quite simply: it releases the brakes _ 
immediately the tyre slips to skidding, and re- 
applies braking pressure as soon as the tyre stops skidding. . 
This cycle is capable of rapid execution, ¢.g., circa six to eight = es 
WHEELS : 
\) 
PRESSURES 
aS 
400 | 
200 
100 { 
1 2 5 6 7 8 
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OPTIMUM BRAKING... 


the actuating linkage to neutral. In this condition, the valve 
passes the full (pneumatic or hydraulic) power from the eae 
source to the wheel brake. As may be seen from ot 
Decelostat valve (hydraulic version) is in essence a — “oe 
type unit. Pressure oil entering the unit, when Braking 
initiated by the pilot, is free to pass out of the unit to the w 
brakes. Immediately the Decelostat reacts, the Y-lever of the 
valve will rock about one or other of its fulcra to lift the valve 
piston, and so cut off the supply of pressure oil to the wheel 
brakes; at the same time the oil between valve and brake is 
released into the return circuit. The valve piston is returned to 
neutral by a direct-acting compression spring, whilst the conical 
spring to the left of the piston is a graduating medium which, in 
addition to returning the actuating yoke to neutral, also serves 
to compensate the shock load on the actuating linkage when sub- 
jected to snap-torque during the initial spin-up on landing. 
Immediately after touch-down, and the flywheel having been 
fully speeded up, it is assumed that full brake pressure is applied. 
For ease of explanation, it may further be assumed that the 
landing wheel at once starts to skid and thus ceases to rotate; 
necessarily, the Decelostat casing would also come to rest. The 
flywheel, ng ye will continue to rotate, and the torque 
reaction on the planet carrier will be transferred through the 
torsion-shaft to actuate the valve and so release the brakes. 
As soon as the brakes are released, the landing wheel will again 
pick up speed, and the cycle of — (as described in the 
initial touch-down case) to bring the flywheel up to speed and 
return the actuating linkage to neu will be re-established. 


Test Results 


In this explanation we have, for the sake of simplicity, 

extreme conditions which are, in fact, never obtained. 

When the deceleration rate of the landing wheel exceeds that 

at which an optimum stop (i.e., without skidding) can be made, 

the Decelostat instantly reacts to effect brake release. As the 

landing wheel accelerates back’ to normal speed the Decelostat 

again initiates brake release to preclude full b being 

ap par ib until normal speed has been attained. These two brake 

eases—deceleration and acceleration—occur in such rapid 

is dependent upon the time cycle in turn, is t 

upon an integration of the three variables of ground cceffigient, 
wheel loading and brake pressure. 

Tests conducted with the Americari Westinghouse Decelostat 
fitted to the tandem main wheels of a B-26-H Invader aircraft 
at Wright Field proved to be enlightening of the results 
obtained were ose recording a stop from m.p.h. on a dry 
concrete runway, during which full braking pressure was applied 
until the t came to rest. On the starboard undercarriage 
the Decelostats reacted to effect two the wheel 
effected no releases of the front wheel woe pope 
The greater number of releases on the rear wheels indicates the 
load transfer resulting from the high deceleration rate, and the 
difference between port and starboard releases is a function of 
the differential wheel-loading feng 2 from the lateral tilt of the 
aircraft during the landing run. stop was 
in 11.7 sec, with an ae retardation rate of 10.65ft/sec/sec. 
The accompan ee, curves (Fig, 2) are plots of the 
rear-wheel performance during a similar stop ied from 79 
m.p.h. on a wet concrete runway, and show pene three 
brake releases for the starboard and 19 releases for the port rear 


A.S.T. CHIEF IN INDIA 


= CAPTAIN R. J. F managing 

of Air Service Training, L td., land on 
January 18th for a tour of th ph com; =) "s indi and Pakistan 
establishments. His first port be Bangalore, where 
he is to attend the offical Foe = the India Air Force 
Technical College which, for over a year, has been operated by 
A.S.T. under contract to the Government of India. G/C. Barton 
is then to visit Delhi, where he will meet Service chiefs. 

He will next go to Karachi to inspect the Royal Pakistan 
Air Force apprentices’ school at — Creek and the twin- 
engine conversion school at Both of these 
schools were established, and are vatted 6 by A.S.T. Whilst in 
Pakistan G/C. Barton is to negotiate contracts with the Pakistan 
Government for the establishment of three important educational 
— In connection with these Mr. Crichton-Miller, 

eadmaster of Fettes College, Edinburgh, ‘and _ Geor, 
late headmaster Aldenham School, ve already 
arrived in Pakistan to carry out a survey on eehuit of A.S 


aia 


© 
NY 


Section through British Messier wheel for Vampire trials of 
ine, as is the design of the single-disc brake 


heavier outline. 
Peiageiiong. was accomplished in 10.84 sec with an a 
¢ of 10.72ft/sec/sec. This latter quantity is in- 
dicative of wp omaha of the Decelostat for, as may clearly 
seen from the curve, the brake fleases wete pected 
virtually throughout the time-to-st riod. 
= common foundation and existing between 


i use Brake Co., Ltd., in Great Britain, 
e i e in ica, have 
made it for Decelostats to « vailable—at 


shor fob ly request—for trials over here. These are 
en at Farnborough with a hing 1 in 


Messicr, Lid Ltd. order that the Decelostat unit should 
not project oe: the tyre profile (Fig. 3), the wheel bearings 
have been moved closer together, so that the device is mounted 
— ag part of the wheel not accommodating the brake unit. 
The of the wheel are pressed into the inboard 
half of the wh the other half a bolted-on flange. The 
brake consists of a light alloy back-plate, at each end of which 
a cylinder bore is machined. Hydraulic pistons operate in an, 
bores and a: the brake pads on each side of a singl 

brake disc, 


“BONDS OF FRIENDSHIP” 


ANY people in this country feel that some practical recog 
nition is due to the United States for the hospitality ‘ion 
British children during the war years, and for the numbers 
ol gift parcels received here since the early days of the war. 
With this feeling in mind, Lady Moncreiffe recently visited the 
United States to test American reactions to her i of es 
a organization to be called Bonds of Friendship, United 
Kingdom-United States, the main objective of which would be 
to maintain residential hostels for American troops stationed in 
Britain. In view of the growing numbers of—in 
heap sere now here, such centres are likely to be much 
in dema 
The sponsor found great enthusiasm for the idea in the United 
States, and has recently returned to this country to enlist sup- 
port for the scheme. Practical encouragement is now needed, 
and any contributions addressed to Lady Moncreiffe, 44, Te 
Court, Portman Square, London, W.1, will, it is stated, be 
gratefully received and acknowledged. 


FLIGHT, 8 February 1951 
% 

N 
q e Dec 


8 Fepruary 1951 FLIGHT 19 


EXPERIENCED TRAVELLERS BRITISH 


BRITISH OVERSEAS AIRWAYS CORPORATION AND BRITISH EUROPEAN AIRWAYS 
offer services to and from nearly 70 countries 


f 
: 
4 
i: 
4 
— 
— 
g a 
| 


FLIGHT 


No. 1 Temperature Measuring 


The comprehensive range of Weston temperature measuring 
instruments covers the requirements of existing production 
aircraft, as well as types now under development. In addition 
to thermometry for the indication cylinder, air, oil and 
radiator temperatures, Weston equipment for aircraft 
includes instruments for power supply, navigational aid 
instruments, selector switches, etc. 


AIRCRAFT INSTRUMENTS 


llustrations show ; 

Above: Model 5128. Dual Engine Temperature indicator, comprising 

two Millivolemeters of 100° scale housed in large-size SAE. case. For 

use in conjunction with copperfconstantan, iron/constantan or chrome/ 

alume! thermocouples. 

Below : Model S127. Dual Ratiometer indicator, comprising two 100° 

Ratiometer movements housed in large-size S.A.E. case. For use in 
j ion with th bulbs, electrical oil pressure trans- 

mitters, electrical position indicators or any combination of two of these 

to indicate a wariety of temperatures, pressures or position. 


SANGAMO WESTON LIMITED 


Enfield, Middlesex. 
‘onches : Glasgow, Manchester, Newcastie-on-Tyne, Leeds, Wolverhampton 
Tel, : Enfield 3434 (6 lines) and 1242 (4 lines). Telegrams: Sanwest, Enfield. Bristol, Southzmpton, Brighton, Liverpool, Nottingham 
Scottish Factory, Port Glasgow, Renfrewshire, Scotland. 


Eling EXPERIENCE OF TODAY APPLIED TO THE PROBLEMS OF TOMORROW 


TRADE MARK 


Electro-Pneumatic, Hydraulic and Fuel Valves, 


Pneumatic Jacks, Pressure Switches and Control Valves, 
Thermostatic Inching Controls, Cabin Heater and 
Temperature Control Equipment, Seamless Metal Bellows 
and Packless Glands. Gate Valves and Time Switches. 


MASTER CONTROLS 


by 
TEDDINGTON CONTROLS LTD. 


CEFN .COED.” MERTHYR TYDFIL SOUTH. WALES. 
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METAL-to-METAL BONDING 


Claims of the Redux Process 


—for Aircraft Structures : 


T synthetic glues for wood were used extensively 
for ing Mosquito and Hornet aircraft during the 
1939-45 War, and are now used for making Vampires 

in many European countries, is well known to aeronautical 
engineers, but not so well known is the fact that, since 
1944, synthetic glues for metals have been used in the pro- 
duction of many hundreds of military and civil aircraft. 

A glue for metals, which gives joints stronger than can 
be obtained by riveting and which is also resistant to the 
severe conditions to which aircraft are exposed in service, 
offers the possibilities of savings in structure-weight and of 
aerodynamically cleaner wing and fuselage surfaces. Such 
a glue may also be expected to be of value in the manufac- 
ture of pressurized fuselages, because it will avoid the large 
number of small leaks occurring at the rivet heads and 
may also help to solve the difficult problem of 

ing integral fuel tanks in aircraft wings. 

Any savings in structure-weight or drag 
which may be possible on a high-performance, jet-propelled 
aircraft must be of even greater importance than on a 
piston-engined type, because of the relatively high fuel con- 
sumption of gas turbines. It is interesting, therefore, to 
learn that the Redux process of metal bonding has been 
used extensively by de Havilland Aircraft Co., Ltd., in the 
construction of the wings and fuselage of the Comet. 

The earliest use of Redux in aircraft construction was in 
the manufacture of the Hornet single-seat fighter. The de 
Havilland Company was faced with a difficult problem be- 
cause of the large wooden booms required for the wing 
spars. The difficulty was overcome by making the tension 
booms of aluminium-alloy extrusions but still using wood 
for the spar webs and compression booms. The metal and 
wood were then glued together so as to form a spar of 
remarkably low weight and high strength. 

A somewhat similar design is used by Vickers-Arm- 
strongs, Ltd., for the floors of the Viking and Viscount. 
Aluminium alloy top-hat stringers are bonded to the under- 
sides of sheets of plywood to form floors whose upper sur- 
faces are quite free.from any rivet or bolt heads. B.E.A. 
Vikings have now flown for considerable numbers of hours 
and no trouble has been reported with the Redux. A more 
recent example of metal-to-wood bonding may be found 
in the fin of the Canberra bomber. The fin is of wooden 
construction because it houses aerials and it is attached to 
the extruded aluminium alloy spars by means of the Redux 


to note that Redux has already been 
used by The Bristol Aeroplane Co., Ltd., in the construc- 
tion of their single-rotor and twin-rotor helicopters. The 
process has provided a convenient way of attaching metal 
trim-tabs to wooden rotor blades and has been of great 
value in making experimental metal rotor blades. It has 
also been used in the construction of the fuselages of both 
types. 
Strength Characteristics 

Although uses of the process for bonding metal to wood 
are of interest, the application of the system to all-metal 
structures is likely to prove of far greater importance. The 
need for smooth, thin wings is more pressing than ever, 
and the hitherto normal riveted construction is open to 
criticism, both because of the need to keep structure-weights 
to a minimum and because of the aerodynamic effect of 
the rivet heads. Determined efforts have been made to 
diminish this effect, either by machining the heads or by 
finishing the wing surface with special fillers. Spot welding 
has been used, but even this leaves small marks where the 
electrode makes contact with the skin. 

A gluing process offers an entirely different line of 


a ch. 
PGlued joints should be designed, as far as possible, for 
loading in shear. As might be expected, the breaking load 


By C. J, MOSS, B.Se.* 
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varies in proportion to the width of the joint, but it is only 
portional to the joint length for very small overlaps. 

‘or larger ones it scarcely increases with length of overlap. 
The strength of the joint also increases (a) with the thick- 
ness, and (b) with the mechanical properties of the metal 
test-pieces. - 

The explanation of this behaviour is to be found.in the 
stress concentrations in the joints. The load is not uni- 
formly distributed over the whole of the glued area, but is 
mostly taken by the ends of the joints. The stress concen- 
trations may be considerably reduced by tapering the metal 
test-pieces, with a corresponding increase in failing load 
of the joint, but it seems unlikely that tapering the metal 
would bean attractive proposition in practice. 

Another aspect of this matter is the way in which the 
strength of the joint varies approximately in 
proportion to the yield point (0.1 per cent 
proof stress) of the metal strips used to make 
the joints. The table giving failing loads of 4in overlap 
joints made from 20 s.w.g. strips of metal, illustrates this 
point. 


Failing Yield 
load of | point of 
Material yoy | metal strip 
(ibjeq in) | in) 
Alurginium, half-hard 
Alclad D.T.D. 390 3,600 
do. D.T.D. 546 4,000 | 
do. 0.7.0. 687 5,000 26.0 
‘The failing loads given for glued joints between strips 


of Alclad are several times higher than can be obtained with 
spot welding or riveting. Care must be exercised, however, 
in applying the results of these small-scale tests to the 
design of aircraft structures, and I believe that the following 
results are likely to prove of far greater interest to designers. 
This is particularly true in that many of them offer a direct 
comparison between the strengths of riveted and glued 
panels when tested in the way that they are loaded in an 
aircraft structure. The Gloster Aircraft Co., Ltd., tested 
some panels of a design somewhat similar to those used on 
the Meteor. ‘They consisted of a 24 s.w.g. skin to which a 
24 s.w.g. top-hat stringer was bonded. In compression this 
panel failed at an average load of 2.5 tons, while a similar 
riveted panel withstood an average load of only 1.8 tons. Thus 
the Redux-bonded panel carried an average load 40 per 
cent greater than that of the riveted panel. The correspond- 
ing figures for test specimens consisting of a 24 s.w.g. skin 
with two 24 s.w.g. stringers were 4.25 tons for Redux and 
3.16 tons for riveting. 

A further point must be borne in mind when considering 
these results. The panels were designed for riveting and not 
for Redux bonding. It is possible that had the stringers been 
modified (but without increasing their weight), still higher 
results with Redux might have b:en obtained. Redux 
bonding is an entirely new techniqu:, and the best results ~ 
are obtained only if the design is made for gluing. A design 
which is suitabk: for riveting is not necessarily suitable for 
gluing, and vice versa. ‘i 

Another interesting series of tests has been carried out by 
the Bristol Company. In these experiments a panel rein- 
forced by stiffeners was bolted round its edges to a box 
and submitted to a fluctuating air pressure similar to that 
occurring, for example, on the trailing edge of an aircraft 
wing. The panels were all 4in x 24in and the 4in x }in x 20 
s.w.g. stiffening angles were all parallel to the shorter edge. 


* In a paper before the Grad * and S ’ Section of the 
R.Ae.S. his report is reproduced, in a slightly abbreviated form, 
from a recent issue of “The Fournal of the Royal Aeronautical 
Society.” 
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The first panels had 22 s.w.g. skins and were of a riveted 
construction. One failed after 0.3 x 10° cycles of stress and 
the second, of a slightly modified design, after 0.7 x 10° 
cycles. The failures were of a similar kind to those which 
holes. 

When a similar panel in which the stringers were Redux- 
bonded to the 22 s.w.g. skin was tested, failure did not 
occur until after 4.5x 10° cycles of stress, and only then 
because the metal stringer cracked. The Redux bond 
appeared to be in perfect condition after more than six 
times as many stress reversals as were required to cause 
skin cracking at the stress concentration of the riveted 


panel. 
Three further tests were carried out, using the same cycle 
of air pressures in the box, but with 24, 26 and 30 s.w.g. 
skins. For the two thinner panels the stiffeners were 
spaced at 4in intervals, but for the two heavier ones the 
spacing was 8in. The following results were obtained:— 
24 s.w.g. panel failed after 2.1 x 10° ey by cracking of 
the metal stringer. Redux bond still in 
panel failed 2.4 x 10° Redux bond 


30 s.w.g. panel failed after 5 x 10° oie by cracking of the 

metal stringer. Redux bond still in 

De Havillands have also pesotir g out many tests. In 
addition to tests at room temperature, they have made com- 
pression tests on panels at high and low temperatures, as 
well as fatigue investigations. Perhaps the most interesting 
test that has ever been done on a Redux-bonded structure 
was made on the complete wing of a Dove aircraft. This 
wing was subjected to a following series of repeated 
loadings 


cycles - load 
5 Oto 34g 5 0 to 4.37¢ 


After nearly 12,000 cycles of stress the wing was in perfect 
condition, and it was decided to subject it to static loading 
until failure. This occurred at 5.5g, which was about 8 per 
cent above the design load. 

The photographs give some explanation of why such good 
results were obtained. ‘The appearance of the wing under 
load is quite different from that of one of riveted construc- 
tion. In the latter, the buckles all. run through the areas 
of stress concentration, i.e., the rivet holes. With a bonded 
wing it will be seen that the skin is held firmly along the 
whole length and the whole width of the stringers. Such 
a construction is stronger than one in which the skin is 
drilled with numerous holes for rivets and in which the load 
is transferred at these holes. With the stringers glued to 
the skin the buckles are localized between i 
are unable to run right across the wing. 


Failure of Dove test-wing. Two stringers have fractured, but the bond- 
ing has remained intact except in smal! areas on each side of them. 


Redux-bonded Dove wing under repeat-load test. Skin-buckling is 
localized between stringers and does not run continuously across the wing. 


When the Dove wing was examined after the completion 
of the test it was revealed that even where the metal skin 
had fractured, only one stringer had parted from it for a 
short length. Had a conventional riveted structure been 
subjected to a similar test it is probable that either the 
rivet heads would have come off or that they would have 
pulled through the 22 s.w.g. skin. 

If confirmation of this test is required it may be found 
in the long experience which has gradually accumulated 
wor! 

After examining the results of these strength tests of 
various kinds on Redux-bonded it is interesting 
to consider an example of how the weight of a structure 
may sometimes be reduced by ing from a riveted to 
a bonded design. The Bristol Aeroplane Company has 
made some servo-control tabs from 30 s.w.g. material, i.e., 
from sheet which is only 0.0124in thick, and which it would 
be almost impossible to rivet. These tabs are particularly 
interesting because there is not only the direct weight re- 
duction on the tabs themselves but also the weight-saving 
on their balances. “The total reduction is likely to be about 
200 Ib on the weight of tabs and balances for a typical four- 
engined airliner. Perhaps this figure will be more vividly 
appreciated if it is realized that it is roughly equal to the 
weight of one passenger and luggage. 

Having considered some of the advantages which may 
result from the use of Redux, it is necessary to mention 
briefly the actual technique of ing aircraft structures. 
Although, naturally, a glue is desired which will bond metals 
at room temperature, it has unfortunately not yet proved 
possible to develop a cold-setting adhesive that has sufficient 
strength, together with adequate resistance to tropical tem- 
peratures and humidities, and to common solvents (petrol, 
lubricating oil, and so on). It is a disadvantage that the 
Redux process requires a combination of heat and pressure 
for “curing,” but the temperature is only 140-150 deg C, 
—_— is not sufficient to have any material effect on the 

properties of aluminium alloys, and which is not 
sufficient to render them liable to inter-crystalline corrosion. 
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ha leadi sub-assembly (Bristol 17 ially desi thi tion. The 
ded tothe smosth ou of exceptional 


a 
is bonded to the smooth outer skin ; a 


in fact much lower ones have been used on an 
scale and have given perfectly satisfactory results. 
Most of the early production of Redux-bonded compo- 
nents has been carried out by the use of steam-heated 
i presses. Research, Ltd., Duxford, by 


of 100-200 Ib/sq in are all that is necessary, and 
experimental 


Dove, de Havillands have used a similar but larger press. 
Their normal production method is to bond, in one opera- 
tion, numerous stringers to skins about 12ft long by 4ft wide. 
The panels made in this way are then wrapped round and 


riveting) and to contrast this with the fact that after de- 
greasing and chemical cleaning of the metal parts, they are 
all bonded together in one operation, requiring perhaps a 
total time of about half an hour. 

A French aircraft constructor has used an electrically 
heated press to bond thin wood veneers to extruded alu- 
minium-alloy wing spars. The temperature of the spar 
in the press is checked by a number of thermo-couples in 
small holes in relatively unstressed parts of the spar itself, 
and the pressure required for bonding is applied by means 
of a numiber of hydraulic rams along the length of the 

s. The same firm has also bonded wood veneers to 
t-alloy wing-ribs by clamping the parts together and 
curing the resin in an oven. 

Although steam- and electrically-heated presses will no 
doubt continue to be employed extensively for Redux bond- 
ing, there are. limits to the type of worl: for which they can 
be used. They are probably the most economical plant for 
bonding flat components or for those which are thin enough 
to be formed to shape after bonding, but they are not at all 
suitable for dealing with double-curvature panels. To over- 
come this difficulty the Bristol Company has adapted an 
autoclave to bond the leading edges of one of its new air- 
craft. The degreased and chemically cleaned metal parts 
are treated with Redux liquid and. powder, placed on a 
curved jig, covered with a rubber blanket, and then put in 
the autoclave. Air is pumped into the autoclave to provide 
the necessary bonding pressure and then heat is supplied 
by an array of electrically heated mats under the curved 
jigs. Considerable ingenuity has been shown in this 


development of a technique which can be applied to an 
almost unlimited variety of double-curvature panels. It 
is also an interesting fact that the Redux joints made in an 
autoclave appear to be of a better quality than those made 
in a press. 


Conclusion 

In conclusion, it will be recognized that the change from 
riveted constructions to bonded assemblies requires some- 
thing more than omitting the riveting and putting a glue in 
its place. For example, if extruded stringers with flat bases 
are bonded to an accurately curved skin, then some distor- 
tion must be expected in the finished assembly. It is evident 
that a flat surface cannot be glued over the whole of its 
area to a curved surface without some distortion occurring, 
whereas such a design may be suitable for riveting. 

If full advantage of the gluing process is to be obtained, 
then the decision to use it must be taken at the design stage 
and production arrangements must be made accordingly. 
The use of the process often requires the introduction of 
completely new designs, or the modification of existing 
designs, and it certainly requires a big change in production 
methods. Sufficient experience has now been obtained to 
show that such changes are frequently justified by the results 


HYMATIC TEST-RIG 


WELL known as suppliers of compressed-air installations for 
aircraft, the Hymatic En g Co. Ltd. Reddi 
Worcs, have recently introduced the first of a series of speci 
test rigs to assist in the maintenance of their airborne equipment. 
Using the new rig, two inspectors cai: work side by side testing 
either pressure-regulating valves or oil ani water traps. 

The rig consists of an enclosed metal framework, measuring 
slightly over 4ft long by 2ft wide and 4ft high, which houses 
two single-cylinder, two-stage, stepped-piston, air-cooled com- 
pressors driven by vee-belts from a single electric motor. The 
compressors are connected by pipelines to the test-equipment 
pressure-regulating valves and oil and water traps and thence 
to duplicate 300 cu in air-receiving bottles. Maximum working 
pressure is 600 in. 

The top of the framework is covered in to form a work- 
bench upon which two adaptors and dual sets of controls are 
conveniently mounted on either side of a central immersion 

used for the testing of Hymatic oil and water traps. Line 
and bottle pressure gauges, together with the two connecting 
pipes are located in an instrument panel. 

Orders for these test rigs, it is stated, have already been 
received from Indo-China, Switzerland and Sweden. 
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corrugated inner skin (right) : Be 
Pressures 
tie Process Was UCVCIOpCd, SUCII PIcss las 
: been used for many years to carry out bonding for aircraft 4 is 
constructors as well as for many other engineering firms. oe 
In their production of fuselage and wing panels for the - Gee 
riveted to the wing ribs or fuselage frames. It is worth ee 
considering the amount of work required to jig-drill each - 
rivet hole-in the stringers and then in the skin (and after- = 
: wards to countersink each hole before actually doing the a 
obtained. 
“i 
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CORRESPON DENCE 


The Editor of “ Flight” does not hold hi 
addresses of the writers, 


In ternational Navaids 


and the British 
tre doing—they a certain amount of equipment in 


oe kee the p! tarted. This never came to anything, due 
to the high cost ne equipment and the lack of flexibility in 
the ot of the master and slave stations in 


slaves have to be nae at a considerable distance in the desert. 
All hyperbolic systems have this great disadvantage for trunk- 


world for the benefit of the short-haul 20 per cent who do 


go outside Europe. The alternative is to persuade all oT ag 
—- to provide both ground systems. W.GREGSON. 


Insects and Aerodynamics 


I REGRET the delay in responding to “Aeroapiarist,” who 
suggested in your issue of December 2ist that I might be 
able to throw some light on the anatomy of a honey 

I am flattered but somewhat embarrassed to be deve as 
an aero-entomologist, since such knowledge as I possess is 
somewhat elementary and strictly limited to Lepidoptera. 

I have put some enquiries in hand, but your correspondent 
seems to have raised a question which is awkward even for the 
experts. The first tentative suggestion which has been made 
to me is that the spikes he has detected on bees’ wings are 
sensory organs. Such accessories are —— known to exist 
on the wing surfaces of some of the 


with 


-layer control 
I hope to be able to give you a more informed answer at 
a later date. S. SCOTT-HALL. 
London, S.W.7 


Ss accompany letters 


The names and 
in a 


Flying in the B-36 


January 25th. Its lively tempo of acute observation prompts 
me to add my own five cents’ worth on the Convair B-36 


. in respect of this aircraft. Since it is 
I will content myself with a few 


prea aang a flight in the B-36 from Carswell Air 
a the the distinctive “hollow ” note from 
was ot listening fo the characterise Sound 

was not listening to the characteristic sound of a 


My parle srr wu B-3GA powered by si 3,00 bp 

to 

I settled down in 


t the huge plastic side-blisters making it me 
to see the length of the fuselage. A friendly — sergeant 


bomber. 
rmitted by the U.S 
permitt y 
still on ne” list, 


suggested that when the motors started up I be well 
advised to hang on to the rest structure. I laughed. 
Five minutes later I was holding on for dear life! Because 


the warming-up session. 
But once we were on the move we surged forward smoothly and 
majestically. In the air, we rode the bumps with ease. Rigen 
my port blister I watched the bogie main ie gear 
slide into the wing. 

Later, my wipention was drawn to another mammoth moving 
up into formation. We were the lead ship and on each side we 
had an escorting B-36. For an and twenty-five minutes 
we toured over the State of Texas. In this time I had a 
chance to visit the front office. The 93ft connecting tunnel is 
traversed by means of a four-wheel trolley. One hops up and 
eases one’s back on the seat and then grabs for a ropeline 
hung from the roof. The entry hatch is and one is in 

kness—a strange sensation—with only the increasing volume 
of motor noise to indicate positioning. past the mainplane, 
the noise decreases. The hatchway opens and one is out front. 
complete power overwhelms on: 

to see how the bogie undercarriage behaved on impact. It 
——— In no time at all we were taxying up 
to dis 

The B-36, bap oan all ge many critics, is a tribute to the 
“bigness” and courage of the USA. No other country, no, 
not even vaunted Russia, has the reserve of potential possessed 
by our great cousin nation. I for one am proud to proclaim 
my sincere admiration and gratitude. The B-36 may not win 
a war, but—better—it may help to deter unrestricted world 


S W. CAIN. 
London, S.W.7. 


Royal Navy v. R.A.F. Rugby, Twickenham. 
eter 
tases, M.A. (Eng.), F.R.Ae.S., A.F.inst.A.E., G.inse.Mech.E., 
ion Lecture: ‘ Derivation and Estimation of 
Aerodynamic Loads,” D. 4 
14. R.AeS. (Brough): “ Aero Engines,” by A. Cdre. F. R. 
Banks, C.B., 
14. R.AeS. (Preston) Testi 
Plants,"’ by A. C. 
14. R.AeS. (Bristol) : 
15. R.AeS. Some Aspects ight Research,” Handel 
Msc, ft Coventry 
R.AeS. (Portsmouth): Films: Pluto and “ Welded 
Structures.” 
i :_“ The American Plan for Air- 
Fraser. 
17, RAF. College Cranwell: -22 Shooting v. R.M.A. Sandhurst 


19. Institute of Welding (South London Branch) : Visit to R A.E., 
Farnborough 


See eee TESTE 


FORTHCOMING EVENTS 


Feb. 21. 


Flight,” by A. V. 


“Power versus 


Institution Engineers : Electronics and 
by C. H. Jackson, B.Sc., A.F.R.Ae.S., A.M I. 
21. R.AeS. (Leicester): ‘‘ Welded Magnesium Aircraft Struc- 
tures,” by R. J. ‘ 
21. R.AeS. (Southampion): “ Undercarriages,” by R. C. 
Cussons, M.A. 
. Institute 2 “Metals for 
Gas Turbines,” D.Se. 
Thi tructures,”’ by Dr. R. M. 
AM Meche. AF.R.Ae.S. 
Cleaver, A.R.Ae.S. 
RAeS.: Louis Bleriot Lecture : 
jety 
274. RAP. Ball. 
27. R.AeS. Section “ Aircraft Wheels, Tyres and 
27. R.AeS. Aircraft Carriers," 4 Bartlett. 


FE 


= 
Ge  pecsenscescamansenuay : avigation Aids” (Flight, O Flight article in recent years has given me more pleasure ae 
: January 11th) with great interest, but what struck me most N than that entitled “Visiting Giants” in the issue of | o 
ae forcibly was the similarity between the proposals now being ke 
mae considered and those pertaining some five years ago. At that ae 
Poe time the British Delegation to P.I.C.A.O. were strongly in favour ea 
ception of beacons which were a er development. of the 
aoe British Rebecca/Eureka plus the development of their four- ee 
ee course range systems. It was finally agreed that the European = 
Me Mediterranean Region could adopt a hyperbolic system of navi- ee 
: oe : A further drawback to its adoption was that all European a 
poh airlines with the exception of British European Airways fi a 
eae . not only in Europe but on the trunk routes of the world. ue 
ae The —— here is that whilst it is simple to place one D.M.E./ ty 
—— V.O.R., or a D.M.E./homing system only, on an airfield such ES 
re as Bahrein, in order to fly there it is patently very costly to % 
ey of t rer of the fu the tail ee 
a route flying and it is against this background of interna ; a 
me flying that the picture should be judged, and not on a basis of 
ea what is locally desirable in Europe; otherwise, 80 per cent of ie) 
the 
not 
Tf out aero- 
| 
: 
.Ph., A.F.R.Ae.S. 
S-rface Temperature,” by Dr. R. C. Parker. 
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Royal Air Force and 
Naval Aviation News 
and Announcements 


Airport, where No. 602 (City of Glasgow) 


Squadron took delivery of its first Vampires, Be 
bringing to 15 the total of jet-equipped Him 
Ouher Scots units whose 
will soon be replaced are Nos. 603 


Auxi juadrons. 


( jnburgh) and 612 (Aberdeen) Squadrons 


R.A.F. Reserve Training 


ORE detailed plans have now been 
announced by the Air Ministry for 
recalling 15 days 10,000 
members of Class G Reserve— those 
necessary to fill gaps in the control and 
reporting _ of; tion in case of emer- 
gency.” Last Monday the Records Office 
were to “ first 
notices to the reservists liable to be re- 
called. The 1 notices 15-day, 


between 2nd and Sth. 

Reservists are asked te name, when ack- 

nowledging notices, three periods which 

would cause least inconvenience to them. 

Where possible, the R.A.F. will organize 

training dates according to the men’s 
erences, 

The Service intends to give each man 
two full working weeks of training. Re- 
servists will report to transit 
centres for kitting-out and medical exami- 
nation. At the P.T.Cs their ranks and 
pay-rates will be adjusted according to the 
new trade-structure which came into 
training rates, plus 
a £4 bounty, and released direct from 
pects that all warning notices, w! e 
the form of a ~_ from the A.O.C 


Records, A. Cdre. R. Coats, will have 
been issued and acknowledged by mid- 
February. 


Auxiliary Call-up 
likely to arise from the 

ter-squadron personn 

ora discussed at a commanding officers’ 
conference at the Air Ministry last Fri- 
day. ‘The meeting, under the chairman- 
ship of Mr. Aidan Crawley, was addressed 
by Mr. Arthur Henderson and Marshal of 
the R.A.F. Sir John Slessor, The com- 
manders of 17 of the 20 Auxiliary fighter 


of the 


The “call-up, of ae gen and ground- 
crew members of the squadrons, will 
Bagg hases, May- 
and August-October. e-equipment 


GLASGOW VAMPIRES: Scene from Renfrew 


with jets, now three-quarters completed, 

will be s -up by the recall. Nine 
uadrons now have and six 
eteors; the remaini: ve squadroi 

will exchange their ‘tian for jets 


during their extended summer training» 


Each unit will spend a month, at an air- 
firing camp; the strain thus thrown on 
Fighter Command’s limited gunnery 
facilities may cause some auxiliary squad- 
rons to be posted abroad. It is, in any 
case, customary for some units to visit 
Germany during the summer. 


R.N.V.R. Fireflies 
AS forecast in Flight last week, the new 
R.N.V.R. ai 


. air sq ‘on now being 
formed at Culham, and to 
from Ford, will uipped with 

Fireflies. ‘The t will be of 


Raincoats for Airmen 


VISITING R.A.F. Station Syerston 
last week, Mr. Henderson, the 
of State for Air, gave airmen 
the welcome news raincoats were to 
be authorized for Service wear. To a 
questioner who had complained that 
“ greatcoats were too hot and capes were 
ugly,” Mr. Henderson said: “There 
may be a raincoat for you in due course, 
but I think ‘ou will have to pay for it 
yourself. e will be making an an- 
nouncement about it shortly.” 


Canadian Naval Aviation 


Dasert=£ an attempt at sai 2, the 
Canadian light fleet carrier 
cent was due to sail from lifax last 
Monday, as planned, for a {five-week 
rogramme of exercises off Bermuda. On 
Gor oe were the Avengers of No. 826 
Squadron and Sea Furies of No. 883 
Carrier Air Group). The Avengers are 
going to sea for the first time since their 
acquisition from America last year 
= uent modification as 
i t. In addition to the full 
18th C.A.G., the Royal 
has the 19th Support Air 
which based ashore 
Ss. Shearwater (Dartmouth, 
jee ip consists of 825 
803 Squadron 


Naval Pilots Wanted 


TH Admiralty announces that, despite 
the Government’s decision to re- 
engage for 18 months a number of Naval 
officers (including pilots), the recent offer 
of four-year re-engagements to former 
Naval pilots is still open. The offer, in- 
cidentally, has brought a good res 
but ample opportunity exists for 
applicants. 
ts re-engaging on the terms offered 
should not be older than 33; they will 
receive a gratuity of £700 at the end 
of their four years’ service. agg = 
made to the Secretary, 
Admiralty (C. W. 


R.A.F. Appointments 


HE Air Ministry announces a 
pointments of A. Cdre. D. B. 
Bonham-Carter C.B. DF.C., to Air 
Headquarters, Hong Kong, as Air Officer 
Commanding, and of A. Cdre. S. O. Buf- 
ton, C.B., D. om C., as Director of Weapons 
at the Air Ministry. 

A. Cdre. Bonham-Carter has been com- 
manding officer of R.A.F. Station Brise 
Norton since August, 1949, and was 
formerly bags — of Civil Air 
Operations, Ministry of Civil Aviation, 
from February, 1947. Soon after the out- 
break of the war he was seconded to 
Headquarters, R.C.A.F. Training Com- 

from January, 1940, until May, 
1943, After returning to the United King- 
dom he served as a station commander in 
No. 5 Group, Bomber for two 
years. During this time he took part in 
numerous operational sortie; and was, 
awarded the D.F.C. in March, 1945. 
Later he served for a year at No. 45 
Group, R.A.F. Transport Command, in 
Canada, and was afterwards S.A.S.O. of 
No. 46 "Group. 

Educated at Winchester, A. Cadre. 
Bonham-Carter was commissioned, from 
Cranwell in December, 1921. For { time 
he was a test pilot at the RAE. 

The new Director of Weapons, A. Cdre. 
Bufton, was until recently Assistant Chief 
of Staff at H.Q, Air Forces Western 
Europe. 

At the outbreak of war in 1939 he was 
serving at the Air Ministry in the Direc- 
torate-General of Operations but went 
soon afterwards to Headquarters, British 
Air Forces in France, where he remained 


— —— 
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~ 
squadrons were present, together with 
A.V-M, T. N. McEvoy, Assistant C.A.S. : 
(Training); A.V-M. D. A. Boyle, Direc- 
tor-General of Ma 
Finlay Crerar, 
Furies). 


SERVICE AVIATION. 
until the evacuation in 1940. Later he 


ington, 
Towards the end of 1941 he returned to 
the Air Ministry as Deputy Director of 
Bomber Operations, becoming Director in 
1943 and holding this appointment until 
ag 1945, when he went to the Middle 
to command the Egypt Group. 

On his return to England in 1946 he 
took the _—— Defence College course; 
at the end of that year he joined the Central 
Bomber Establishment and commanded 
its tactics wing until his ed 7 to 
Fontainebleau in December, 

Educated at Dean Close Schoal, Chel- 
tenham, A. Cdre. Bufton was com- 
— in the R.A.F. in December, 


Far East Ambulances 


INCE its formation the 
Far East Casualty E 
equipped with three Westlind.! Sikorsky 
S51 helicopters, has evacuated 21 
patients from the Malayan jungle. The 
total may seem small at first—until it is 
remembered that many hundreds of miles 
have to be flown, often in bad weather 
and under difficult navigational conditions. 
The success of the helicopters is officially 
described as having exceeded all expecta- 


The 2ist casualty evacuated was a 
native of the Malay Regiment. 
He was lifted pe a small clearing in 
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HOOKED : Close-up of the arrester-hook, in extended and retracted posi- 
tions, of the Boulton Paul Balliol 2 (Rolls-Royce Merlin 35). Two Balliols 
were recently used in deck-landing trials, in the carrier “ Illustrious,’’ 

successfully conducted by Lt.-Cdr. Orr-Ewing, Lt. Pridham-Price and Mr. 
P. B. Mancus (Boulton Paul test pilot). Although originally designed 


—and since 


Samy Fighter Control 


vice career with the 8th Hussars in 
1911, reti from the RAF. in 
December, 1944. He spent the first part 


of the war with Bomber Command, be- 
coming acting A.O.C.-in-C. in 1942. His 
last aj tment was as A.O.C., No. 3 

Air Force, operating in Burma. 


Anglo-American Fleet Exercises 


the command 
Admiral Sir John Edelsten, the U.S. 6th 
Fleet, of Vice- 
Admiral John Ballentine, and the 
British Home — comma by 


February 12th and 13th. 

The combined exercises will 
largest held since the close of ‘World War 
II; incorporated in the three fleets will 
ing in sizes from carriers 
cruisers down to frigates and 


B.U.A.S. BALL: Pictured at the recent annual ball of the Birmingham University Air Squad- 
ron are (left to right): Dr. C. N. oe M.O., R.A.F. Station, Castle Bromwich): S/L. 


A. C. Aiken ( officer) ; 
Mh. A. Asker (adjutant, No. 


(secretary, University ak 


ir. C. G. Burton 
. 605 J. Timmis (C.0., No. 60: 


is an advanced trainer for R.A.F., the Balliol has 
met Naval requirements from the beginning. Folding wings are provided. 


other small craft. Both British and 
American  aircraft—land-based _fiying- 
boats and carrier-based aircraft—will take 


part. 

Rear-Admiral C. D. Glover, U.S.N., 
Commander Carrier Division 4, will be 
in tactical command of the American 
naval air operations, while A.V-M. N. H. 
D’Aeth, R.A.F., Air Officer Commanding 
Malta, will have supervision of the opera- 
tions of the aircraft flying from shore 
bases in their attacks on the carrier task 
force and other surface units. 

The Home Fleet Commander, Sir 

carriers are the Indomitable and Inde- 
fatigable, both of which proceeded in- 
de; tly to join the Fleet, already at 


Gibraltar, within the last few be 


H.M.S. Theseus, has been awarded the 
1950 Boyd Trophy for its achievements 
in the Korean campaign. The Fifth Sea 
Lord has received the following signal 
the Theseus :— 

“Your message is very much appreciated 
~ | all on board. We are all very mindful 

the long chain of effort which makes 
our small achievement possible, and hope 


Sherman, 121, Ashfield Road, Southgate, 
London, N.14. 


No. 110 Squadron (Bangalore to Singa- 
pore).—Reunion dinner on Saturday, 
March 10th, at Chez Auguste ———. 
London, W.1. ‘Tickets (12s 6d) from 
E. H. Algar, 147, Sutton Common Road, 
Sutton, 


R.A.F. No. 5 Gunes Officers’ Associa- 
tion (including 2 Group units past and 
present).—Fourth annual meeting and 
dinner on May 5th. Details from F/L. 


et Road Villas, Lon- 
don, W.11. S welcome to W.A.A.F. 
officers. 
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dense jungle in North Perak in weather 
ee described by the pilot as the worst he yee 
is had seen in Malaya; the S-51 was forced aes 
“, ' commanded No. 10 (Bomber) Squadron to keep in sight of the escorting A.O.P. =i 
c; and in 1941 was given command of the Auster throughout to retain sense of hori- 
zon. Activities of the helicopters in 
— Malaya were described and illustrated in ] 
Flight of January 18th. 
Auxiliary Appointment 
THE appointment is announced of Air 
| Marshal Sir John E. A. Baldwin, Ba 
Appreciation 
S recorded in a previous issue, the 
Carrier Az” Group, based in 
- 
HE British Mediterranean  Fieet, 
q 
) that any success out here will be some ah 
reward to all those doing an 
tion but essential part of the job here.” 
Reunions 
N?: 708 Naval Squadron.—Fifth annual 
— : Strand on Friday, March 2nd. Details 
° 
| 
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THE COLLEGE OF 
AERONAUTICAL 
AND AUTOMOBILE 
ENGINEERING 
(The Chelsea College) 


Complete practical and technical 
training for entry to Civil and 
Commercial Aviation or the 
Automobile Industry. 
Entry from School-leaving age. 
for 
AIRCREW TECHNICAL EXALINATIONS 
and Endorsements) 
Syllabus from Bursar 


Sydney Street, Chelsea, S.W.3 
Telephone : FLAxman 0021. 


CAMERA TIMING CONTROLS TYPE 35 
A superb piece of mechanism, 


for timing exposures 
12 or 24 v. Postage Free. 


iF 


OF 


Post and Packing 1/6. 


any given interval of seconds. 
26/6 


AERO-SPARES CO. (Dept. 3) 


WEYBRIDGE 
COVERING 


We confidently recommend the Wey- 
bridge ‘S’ covering as the finest possible 
finish available to-day. The Weybridge 
*S* covering ‘‘goes on going on” in spite 
of heavy usage and bad flying conditions. 
For day-after-day hang-the-weather” 
flying there is only one answer—Wey- 
bridge ‘S’ covering. Illustration shows 
build-up of Weybridge-S’ 
finish. Moisture - sealed, 
with robust abrasion- 
resisting outer covering. 


“SERVICE TO AVIATION” 
THE AIRSCREW COMPANY & jiCWOOD 
LIMITED, manufacturers of Fixed-pitch Propellers, 
Weybridge Biades. Engine Test Fans. Wind Tunnel 
Blades and Fans, Wind Tunneis and Smoke Tunnels. 
Recirculating Fans tor pressurised cabins. Axial-flow and 
Centrifugal Fans. Sheet-metai work for the Aircraft 
industry. Jicwood Insulated Transit Containers. Insulated 
and Stressed-skin materia's for Aircratt. Weyroc Man- 
made Timber and Block Flooring. Jicwood Bus Root. 


THE 


AIRSCREW 


CO., & JICWOOD LTD., WEYBRIDGE. SURREY 


Telephone: Telegrams: 
Weybridge 1600 Airscrew, Weybridge 


70-71 High Holborn, London, W.C.1. 
Telephone : AMBassador 2871/2 (All Depts). 
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F24 AIRCRAFT CAMERA 
Complete with Sin. 1/2.9 Dallmeyer lens iH 
technical "ase. Similar to ‘Wustration. i 
Fitted StorageCase ............ Hit 
= 
i 
= 
x) 
Designed tor R.A.¥. b 
will give cover for board af, il 
ift. 9in., Le., mpert 
the same \ i 
(Post and packing 1/6.) | 
HAND BEARING COMPASS | 
A fine bearing vith pri 
Wallt-in North: south and night observations of extreme rt ii 
East-West compensstom Sccuracy, in wood 
and is ideal for care,) | it 
American | 
hy craft use. i] 
28/3 | 
at back. each. 


PLESSEY LIGHT AIRCRAFT COMMUNICATIONS 


Get any frequency— 
in flight— 
with the P.TR. 61 


With six crystal controlled channels the light aircraft pilot 
can switch from one frequency to another with ease. In 
addition, the quick interchangeability of crystals — during 
flight if necessary — ena the P.TR.61 to be readily 
operated on any frequency within the 116-132 Mc/s band. 
The Plessey P.TR.61 with its low power consumption of 
55 watts and simple one knob tuning for receiver and 
transmitter, weighs only 16} Ibs. It is fully tropicalised 
and can be mounted in SBAC racking or independently. 
The P.TR.61 is designed to MCA specification for radio 
equipment for light and medium aircraft (Type Approval 
Certificate WR.462). Light and medium aircraft operators 
should write for Publication No. 316 for full details of the 
P.TR.61, the Plessey V.H.F. equipment used in: 

GEMINI, MESSENGER, ANSON, CONSUL, RAPIDE, AUTOCAR, 
PROCTOR, FOKKER SII, 


NORECRIN, CHIPMUNK. 


VHF for 
light aircraft 


ILFORD ESSEX 


[ Plessey | 


THE PLESSEY COMPANY LIMITED ° 


2 FLIGHT 


Fesrvary 1951 


“WYNN 


Approved Stockists of all types of 
AIRCRAFT 
INSTRUMENTS 


both British and American 


also 
AIRCRAFT ELECTRICAL ACCESSORIES 


@ Immediate delivery in quantities ® 
Released to A.J.D. or A.R.B. requirements 


E.D. WYNN & CO. 


INSTRUMENTATION ENGINEERS 
MONTPELLIER DRIVE 
CHELTENHAM 

Telephone: 3264. Teleg Wynn, Cheitenh 
SCHOOL OF 


GAS TURBINE TECHNOLOGY 


POWER JETS (RESEARCH & DEVELOPMENT) LTD. 


A Practical Course designed fax 
persons engaged in the operation and 
maintenance of gas turbines will be beld 
from Mon, 19th Feb. to Fri, 2nd March, 


An Aero Course, of approximately post 

graduate standard, on the theory and 

practice of designing a gas turbine for 
aircraft mill be beld from 

Mon. 12th March to Fri, 22nd March. 


BOTH COURSES WILL INCLUDE A TEST OF A GAS TURBINE 
ENGINE 


for the Courses ar week 


Full particulars on application to 
THE PRINCIPAL 
SCHOOL OF GAS bases TECHNOLOGY 


> 
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CLASSIFIED ADVERTISEMENTS 


line contains 6-7 words. Special rates tor Auctions, Contracts, Patents, 
Announcements, line, minimum §'- per paracraph. 
advertisers, add 2 words plus |'- te defray the cost of postage and forwarding 

. No responsidility accepted for errors. 


Press day, FIRST POST 
. Remittances payable to : Uiffe & Sons Lid., Dorset 


AIRCRAFT FOR SALE 


HAs, pleasure in offering the following for imme- 


£875 Consul, C. of A., STRI16/17 
Tadi », seats, a perfect aircraft 
for medium-range Pa 
Proctor excellent condition thro 
out. 11 mooths’ C. of A. 


sddition other and medium aircraft, 


on request to:— 
AIRCRAPT SERVICES, Ltd., Cro; 
Pleldair, Croydon. 
. K, DUNDAS, Ltd., 
Fo all aircraft, spares and aviation equipment. 
VAILABLE now: — 
EMINI, low hours, full C, of A. 
Re. fully equipped, 
OVES. 
. K. DUNDAS, Ltd., 
29: Bury St., 
ONDON, 8.W.1. 
HITEHALL 2848. 
Dundasaero, London. 
. A. SHORT AVIATION, Ltd., 
FFER tue following aircraft, ns yy and spares, all 


[0559 


with 12 months" . of A. and very low rat 
i on engine hours, from £385; several Magi: 
and Tiger Moth aircraft also so available.” 
NG: Seve! 1830/92 com- 
carburettor, also RS 
7 Warner super Scarab, —— X and XV, Mer- 


XX, Gi Major and Queen IIs. 


spares 
r and Queen 
SORT AVIATION, Ltd., 159, Rd., 


” Whyteleafe, Surrey. Uplands 03 (5831 
USS Moth for sale; any Air 
Service, Ltd. Croydon 5117 5818 
GER Moths, £275; Proctor III, £250; Auster-Lycom- 
, £225; ‘auster-Cirrus 1, seater, £250. 
above with 12 months’ 


SERVICES, Ltd., York Aero- 
54654 and 543841. (0706 

ty pu with C. of A., low engine hours, 
FP" reupnolstered and soundprooted by Rumboid, radio 
and B/? panel; t+ £550 secures.—Box 8367. (5827 

ROCTOR .V, as new condition, 12 months’ C. of A., 

P new engine, propelier nil hours since overhaul; 
twin channe’ Murphy V.H.F.; best offer secures.—Box 
7646. (S782 


jual 
“told London; or offer.— 
ments wi [seal 


£350; 300; Consuls. 
rs, £200; Fairchild, & Lodestar, £4,450; 
as 7000; ‘for sale, exchange for aircraft or cars. 
“A.B., Ltd.. Croydon 3382. Cro. 7744, ex. 


Minor I, 12 months’ C. of 
res 


AIR AIRCRAFT SALES & SERVICE have in 
spares for the following Tiger Moth. 
Proctor, gister, Dakota, mgines, R1340, 
Majors, Queen II. Queen III and Lycomifie. —Vendair, 
Croydon $777. (0603 


AIRCRAFT 
EQUIPMENT 


reference numbers. 


D. LEWIS trp. 


. Leather Clothing _ 
for Home or Ex 


124 GT. PORTLAND ST. 
LONDON, W.1- 


Trade Enquiries 
Tei.; Museum 4314 Tele.; Aviakit, Wesdo, London 


The HYMATIC ENGINEERING 


REDDITCH CO. ETD. V/ORCS. 
Applications are invited from 


SENIOR DESIGNERS 
DRAUGHTSMEN 
DEVELOPMENT ENGINEERS 


for interesting work on Air Com- 


other equipment. 
expected. 
EAGLE AVIATION 


Limited 
announce the purchase of an additional three 
Avro York aircraft, making a ‘otal of six avail- 
able for world wide charter, 45 passengers or 8 
tons freight. Aireraft sale and purchase. 
Head Ofice: 29 Clarges Street, London, W.1 
Telephone: GROsvenor 6411. Cables‘ Speediode 
Audley London. Maintenance & Operations— Luton 
Airport,Luton, Bedfordshiré. Telephone: Luton 5737 


AIRCRAFT FOR SALE 


Ww 


WHACKLETON, ‘Ltd., 175, Piccadilly, London, W.1 
(19 years at this address), Europe’s biggest aero- 
plane $s, Offer the usual interesting list of 
assorted flying machines of which details are given 


below .— 
£275 .—Lockheed 14H, a really beautiful aero- 
plane with very low hours but red 
C, of A, str. 16-17 and Bendix radio compass, luxurious 
hae tor i0 passengers and 3 crew, with toilet, £800 
worth of spares 
~—Lockheed 12A, in same first-ciass 
£2 75 condition, with low — on se 
and engines (Wasp Juniors), seating for 6 pa: 
and 2 crew, toilet compartment, Marconi 
VHF; this represents a = bargain — to ensure 
mainte: 00 some £400 worth of spares to be 
£20 —Special DE. Rapide. the. cay Rapide 
in the country with 24-volt circuit and 
full 200 aids—-VHF, SBA and loop—and full 
1,250Ib payload, first-class Rumbold interior with 6 
seats done only last year, low hours and new C. of A., 
cost £8,000, worth £4,000; £2,000 is asked. 
Londou 
—Percival Proctor V, a really good one, 
in 1 1947 and flown only 180 hours, 12 months" 


Cc. of with modifications to date and fitted with 
full oink “control and long-range tan 
irchild Argus, an exceptional one of its 


kind, fitted with full dual control and up- 
holstered in blue leather by Rumbold’s; it possesses all 
possible refinements, such as full blind flying _. 
navigation and landing lights, starter and battery 
engine is modified for long life and run onl: 

‘¢ —D.H. Moth, an exceptional 
aeroplane, offered with new C. of A., recently 
full blind flying panel, folding wings, 
nearly new 
85 50: Percival, I 4-seater, current C. 

aA. with 


little 


overhauled engines, 5 VHP radio, low hours; seen 
near London 
5 —Piper coupe, an economical little side-by- 
side aeroplane 65hp Continental 
low hours, current C. of £200 has just been spent 
on this machine to bring it’ up to a really high standard. 
S SHACKLETON, Ltd., 175, Piccadilly, London, 
w Tel Regent 2448-9. 
“ Shaczhud, London 
IGER Moth, full C. of A., engine has done 300 hours 
approx.: a to customers’ requirements; what 
offers? —Write 99. (5834 
NSON Mark ? an early delivery, with 12 
months’ C. of A. lly modified with low both 
airframe and engine T/ 55 radio; 1,845)b; 
7 passenger seats can be fitted if required. —Box 7647. 
SF Otter single-engine Amphibian, brand new. test 
flown only 3 hours; practically completed C. of A. 
for sale as lying nd; sacrifice £3, 
Autocars (Worcester), Ltd.. Aircraft Division, 51 Sid- 
bury. Worcester 10599 


Overseas Cables: 
(0070 


AIRCRAFT WANTED 
W: S. SHACKLETON, Ltd., are in meee ofa 
good used Auster Autocrat, low hours, it free 
and sand-cast cylinder heads highiy dest desirable it 
poss: 
8. 175, Piccadilly. London, 
W.1. Tel. Regent (6071 
K. DUNDAS, Ltd owe hie a brisk demand from 
home and overseas, send us details of anything you 
have to offer aircraft engines, spares, etc., ete.—R. K. 
Dundas, Ltd.. Aviation Division, 29 Bury St.. London, 
Whitehal) 2848 {0558 
AIRCRAFT WANTED TO HIRE 
ILOT wishes to hire suitable steed for 1951 min Sy 
Cup and/or other events, previous racing experience 
—Box 8398 
985's QIII's, Cheetah 9, 10's and 


A. B.. Ltd Croydon Airport, Surrey. Croydon 
Cro. 7744, ex. 109 
IRCRAFT buibs, fuses, switches 
Parts and numerous other accesso: ish and 
—Supiex Lamps. Ltd.. 239 ‘High Holborn, 
(5739 
‘A 2008: large quantity of airframe and engine spares 
flable, singly or in  bulk.—Apply & 
aout Aero Club, Ltd, Roborough Aerodro Tel. 


OME and overseas aircraft operators, don’t was‘ 
time and money unnecessarily, if in need of Britis 


nd American instruments, electrical accessories 
ancillary “equipment, first contact 
a" ) FLIGHT AIDS, Station Approach, Boxmoor, 
lerts. 


Tel. "Boxmoor 1564. Grams: Litco nt 
Aids, Boxmoor Herts { 
(Continued On next page) 


House, Stamford Street, London, 8.5.1 

P 
; electrical equipment’ for 
Large supplies already delivered to . 
many foreign governments ; certifi- 2B 
cates available. 
We welcome home and ove: 
Ww 
| 

| 

| 
| | 
met SAFE LANDING 

TYRES - WHEELS BRAKES Frc. 


zs 
A/G ACCESSORIES & ENGINES WANTED 


WANT fin, rudder and constant speed propeller for 
I Proctor I.—Answer to: Money cash, Box ae 


AIR CHARTER 
ROOKLANDS AVIATION, Ltd. — Proctors and 
B Rapides available for air charter at Brooklands 
(Tel. Byfleet 436); Sywell Aero- 
drome, Northampton (Tel. a 213511); Shoreham 
‘airport. Sussex (Shoreham 23 { 


AIRCRAFT SERVICING 


. G. MILES, Ltd., Redhill Aerodrome, Surrey. Nut- 
field Ridge 


Minor modifications a speciality; 
PPROVED instrument test shop; seit in race 


MILES. | iia. Redhill Aerodrome, Surrey. Nut- 
field Ridge 2200. 0591 


ROOKLANDS AVIATION, Ltd., Brooklands Aero- 
B drome, Weybridge. gverhauls, 


and conversions.—Tel. B: 
— and C. of A. overhaul for all types of air- 
ee rooklands Aviation, Ltd. Civil 
Bervice,. ‘Sywell Aerodrome, Northampton. Tel. Moulton 
3281. 


maintenance f A. "of ail 
tyes of aircraft at competitive rates; ts. 
—Blackbushe Airport, Camberley, Surrey. “rel 
3242. 


AVAILABLE 
WER punching and cutting, sizes yd to 37in x 36in; 
some materials, felt, ‘ete, supplied.—Box 


CARAVANS 
-R.0.8 No. 1087. 


TTENTION ali ranks. 


All ranks with acem. problems will pro- 
ON as (subject to the 
to the F.O.C. Caravan 


Those who are prevented by duty from atte s 
—- should send postcard without delay for full 
deta: 


00. CENTRE, Dept. A, 200-220, Crickle- 
wood Broadway, Edgware Rd., N.W.2. Gladstone 
2234. coe dail y 8.30-6 p.m., Sundays 11-4. (0207 
Fre ali types of caravans, living or holiday, behag for 
catalogue to Country Life Caravans, Romsey. [0598 
OME or hire.—Let ex-Servicemen help the aielaies 
give us your worries or ween on 
holiday db; 
Tedburn St. Mary, nr. Exeter. CD.AA. ag ey [0578 
ERKELEY and Glider caravans, Ambassador, £950; 
Courier Standard £450, Courier ae. luxe £499; New 
Messenger £350; Flyte four-berth £307/10; Flyte two- 
berth £189.—Pull from Mantle’s Garages, 
Ltd., Biggleswade, Beds. Tel. 2113 ... [0367 
ARAVAN hunting done with esa Come by 
air, taxi, canal, or at our expense Pony; 
the finest display in the country. ervisit Francis Hunt- 
ingdon Caravans, Ltd., Main Brighton Rd., ulsdon 
Surrey. Uplands 5901. Open every day. 
.L. CARAVANS, Ltd., hold finest election of cara- 
vans for homes and holidays; see the new Winsome 
Craftmaster, Pioneer Premier, Marlow Tudor, Lamford 
Cavalier Victor, Challenger, Willerby Weyland Safari, 
ete., prices from £198; easiest terms.—X.L. Caravans, 
ey Blue Star Garage, Maidenhead. Tel. ners 
2747, 0606 


ARAVANS.—Buy quickly, prices are now rising! 22ft 
1951 Carefree residential home at the unheard of 
price £550; oak furniture, large central lounge, separate 


end bedroom, large end kitchen, hot and cold running 

water, coal fire, bath, interior toilet; 25 other models 

from £199 to £775; h.p. over 3 years.—Stafford & Co., 

The Caravan Specialists, Kirkheaton bus terminus. 

Huddersfield. Tel. 4618. Always open. lembers 

C.DA. (5824 
CLOTHING 

R.N. officers’ uniforms large 

‘selection of R.A FP. = kit for sale, new and 

joned.—Fisher’s Service Outfitters, 86- Wel- 

lington St., Woolwich. Tel. “Woolwich 1055. (0567 

cLUBS 


EDHILL FLYING CLUB. 


moo to fly at Redhill Aerodrome, Surrey. South 

ndon’s —_ flying centre, 23 miles from Hyde 

Park #£3/10 per hour dual, 10 solo; 
Instrument Flying tors’ and Adva: 

Prt Clubhouse with full catering facilities. Tel. 


eld Ridge 2245. 
EDHILL FLYING CLUB. 


(0347 

ERTS & ESSEX AERO CLUB, Broxbourne Aero- 

drome, Nageing, Ersex, M.C.A. approved 30-hour 
course, 


solo 
35/-; o 

an 715.—Tel. Hoddesdon 2453, 2421, 3705. 
YMOUTH & DISTRICT AERO CLUB for _— 


an 

at £3 per hour, reducing to less than £2 per hour for 

solo flying on “ Ply Hire” basis; flying in- 

and M.C.A approved course for Private 

Pilot’s licence. Tel. Plymouth 72753. (0341 
CONSULTANTS 

ING COMMANDER R. H. STOCKEN, F.R.Ae.8., 

House, 109, Jermyn St., London, '$.W.1. Tel. 

Whitehall 8863 (0419 


HOTELS AND ACCOMMODATION 


OYAL OAK Hi Keswick-on-Derwentwater, 7 

English Lake District, offers restful’ 
Force personnel: first-class accommodation at 

able charges 


(0414 


FOR 


SALE 


D.H. 8b AIRLINER 


We have much pleasure in offering 
two of these four-engine Airliners, 
equipped with four Gipsy VI engines. 
This big brother to the Rapide provides 
the increased comfort and reliability 
associated with a four-engined machine, 
with the economy and versatility of an 
average twin. Of fabric-covered timber 
construction, maintenance is both easy 
and inexpensive. Furthermore, large 
quantities of specially manufactured 
spares are not required. 

Details of these two machines ue as 
follows :— 


Engine hours since O/H. 
G-ADVI. G-ADVH. 
P.1, 180.30 61.10 
P.0. 44.40 61.40 
S.1. 340.00 414.00 
S.0. 608.00 566.45 
Airframe hours since C, of A. 
Nil 61.00 


Radio (both aircraft) 
TRII43 V.H.F., Marconi 1154/55 M.F., 
Accommodation 
Eleven passenger seats are installed in 
one cabin. The crew of two (Pilot and 
Navigator) are accommodated in the 
pilots cockpit, and a toilet is provided aft. 


Certificate of Airworthiness. 
The C. of A. G-ADVH expires on the 
7th June 1951, while G-ADVJ is offered 
with a 12-months C. of A. The total 
price of these two Aircraft, complete 
with a quantity of spares is £2,5\00, 
ex-Gatwick. 


“The AEROCONTACTALOGUE”’ is 
free, profusely illustrated and printed 
in three languages on application from: 


AEROCONTACTS 


LIMITED 
GATWICK AIRPORT, HORLEY, SURREY 
TEL.; HORLEY 1510, 
CABLES: AEROCON, HORLEY. 


8 FEBRUARY 1951 


INSURANCE 
LL types of Legg and personal accid 
cover.—, ly to J, W. T. , Messrs, R. J. Moffat 
Co., 796, ~Tottenham, N. 


PACKING AND SHIPPING 
. & J. PARKS, ‘Ltd., 143/9, Fenchurch St., E.C.2. 
Tel. jouse 3083, packers and 
Pers to the aircraft industry. 
PATENTS 
HE proprietor of Bn me Patent No, 597246, entitled 


n Grea 
Bri tain—inquiries to Singer, Stern & Oarlberg, Chrysler 
Building, New York 17, N.Y., U.S.A. {S816 


TENDERS 
of the and Liquidator. Re The 
Airci Instrumentation Co., Ltd. (in voluntary 


OVINGDON Airport. 

ENRY BUTCHER & Co., are instructed to offer for 
Sale by a Whole, 

LANT, stock-in-trade, office furni- 


ture and Ford. van. 
plant and at works 


the Ai 
London, W.C.2. Tel. Holborn 8411 (8 me 
TIME RECORDERS 
recorders, service rental.—Tel. Hi Time 
tenance 


Recorder , Ltd., 157- 
159, Borough Hi [S092 


15640 


en SCHOOL OF AIR NAVIGATION (1949), 


school provides the most rapid and economicai 
eans of obtaining any or B profes- 
sional qualification. It is based rely personal 
coaching system. you require or Part-time 
tutorial assistance for Commercial, Senior Commercial, 
A.L.T.P. (or conversion thereto) and Flight Navigator's, 
we can meet all needs. 
-AS-YOU-WORK courses are prepared for 
all licences, for those ‘in full employment, within 
the Services or based overseas, Fully written (lesson, 
questions and model answers) end unique in its appli- 
. Pull 1.C.A.0., standard 
rses (every Tuesday), Instrument ~~ 
Rating form of flying t 
undertaken at ions possible Brochure and 
terms, prom Ring. London, W.6. (Riverside 
7400.) 0277 


UAL and solo on Austers; 37/6 hour inclusive; 
M.C.A. approved.—Elstree ‘3070. (0702 
‘CE TRAINING “ Hamble leads the world 


Hamble, Hants. {0329 


A enginet.ing.—Full-time practica) 
by means of p: 


and works training. Entrance 
tionary term.—Syllabus from ‘the & Secretary, College of 
y &t, 
[0019 


the Commandant, 


Aeronautical & Automobile Engineering, Sydne 
Chelsea, S.W.3. Flaxman 0021. 

— to fly for £24, instructors’ licences and instru 

nt flying for £3 an night £3/10 ‘an 

hour: residence 44ogns weekly, approved M.C.A. private 
pilot’s licence course. Wiltshire School of Flying, Ltd., 
Thruxton Aerodrome, Andover, Hants. (0253 
A= technica! civil aviation pilots’ 

and flight engineers’ issues rsement licences. 
Day and evening courses for M.C. CA, examinations.—Co]- 
lege Secretary, College of Automobile & Aeronautica! 
Engineering, Sydney Chelsea, S.W.3. Flaxman 0021. 


0021 

Sy A.R.B., Certs., A.M.I.Mech.E., etc., on 
ss—no fee” terms, over 95% successes.— 

For details, “ot exems. and courses in all oe of 


- page 
02), 17, Stratford Place, London, W.1. 
CHOOL OF J College, War- 


lig’ 's 
£16/10 for six months‘ tuition; pilot licences £7/10 to 
213/10 for six months‘ tuition; Link instructions; al! 
approach 10/- 
postal course; hall of residence.—Tel. Locks 
(0557 


write for handbook—free.—B.1.E. (Dept. 


hours; 
Heath 2161 
PLYING SCHOOL OF CAMBRIDGE.— 
M.C.C.A. Approved courses (30 hours) for the Pri- 
vate Pilot's ‘hous on Tiger Moth or Auster aircraft at 
per hour; flying training for the Commercial Pilot’s 
or subscriptions.—' Airport, 
bridge, 56291 (Ext. 3). 
SITUATIONS VACANT 
Canada. 


metal Sore urgently required, preferably with 
30-45" empioyment guara! 


before leaving Kingdom. 
PPLY Department B.1 


Immigration, Ontario House, Charles II 
St., London, 8.W.1. (0603 
IRWORK, Ltd., urgently require:-- 


N the Home Counties, flying with previous 
R.A.F. ab initio training lence, Bl category 
minimum; in the pilots’ with current 
Green Instrument Ratings; navigation, instructors with 
previous R.A.P. training RAP. 
ound 


and gr 


nstructers. 
At orm applicants for the above posts should be members 
ust become members 


full to Airwork, 
Button Lane, Langley Bucks. Envel Envelopes to be mar 
“ Flying Training.” 


, South of 
AK. Adveg., 


also air- 


ticulars, Box F. 
W.0.2. 
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SITUATIONS VACANT 
ARSHALLS' AIRPORT WORKS, Cambridge. 


requii 

on R. ind Mosquito aircraft 

are required both at Cambridge 
rt and on site at R.A.P. 

pay 2/8%d per hour, ~~ m bonus; 

lbsistence allowance paid whilst employed away 


Areata in person or in writing to the Per- 
Manager, Marshalls’ Airport W: 


REFUELLING, Litd., have the following 
vacancies in their technical office:— 
(1) Stressman. Candidates should have minimum 
qualification H.N.C. (Mech,) and experience = 
and installations to M.O.S 
.B. requirem 
(2) Flight test observer, minimum qualification as 
for ALE. eave some experience of flight testing 
technique des! 
HE company an ork, of research 


d age. 
experience salary required.— nnel 
Manager. Tarrant ashton Airfield, ar. Bandiord, 


Dorset. 
IG and tovt:draughtsmen, experienced, required.— 
Apply Employment Vickers-Armatrongs, 
Ltd. (Aircraft Section), Weybri: (58 si 
required conversant with and able to 
sole 


of small aircraft component 
palo giving particulars of experience and sala’ 


, Box 319 
IRCRAPT electrician (ground engineer) wii x 
licence, required, must be mobile.—Apply Employ- 


ment Manager, Vickers-Armstrongs, Lid. (Aircraft Sec- 
tion), Weybridge. [5836 
OOD senior draughtsman required for interesting 
ol ag me of new work.—Apply in the first in- 
stance to the Chief En Engineer, Percival Aircraft, Ltd., 
The Airport, Luton. { 0593 


required for aircraft design, previous 
mee in aircraft desirable but not essential.— 

Apply in in vuting to the Chief Designer, Hawker Aircraft, 
Kingston-on-Thames. (5828 
PPLICATIONS are oe from design draughtsmen 
also technical assistants with com- 


sig 
both reciprocating and gas turbine aero engines. 
PPLICATIONS should state full particulars of experi- 
ence and qualifications and should be addressed to 
Manager, The de Havilland Engine Co., 
Ltd., Stonegrave, Edgware, Middx. (0575 
Arado. and charter company require fully licensed 
officer for immediate em ment; selected 
Pplicant will be based in London.— eply in awit to 
Beottish pirlines, 25, Cockspur St., Lo 
loftsmaen (senior) required, sound experi~ 
similar capacity essential, Applications 
in writing st stating age, and salary required, 
to Personnel Manager, Pereivel A Aircraft, Ltd., The Air- 
port, Luton, Beds. (0595 
and draughtsmen, with at 
least five rs’ on aircraft structures, 
required and very interesting and varied programme of 
. work.—Apply Portsmouth Aviation Developments, Ltd.. 
The ‘aioe Portsmouth. (5773 
ARDEN AVIATION have a vai 
fi mechanic, accustomed to ovérhaul and 
maintenance of light aero engines; airframe experience 
an advantage. Apply with references to Old Warden 
Aerodrome, Bi wade, Beds. Northill 288. (5815 
ICAL and sales representative wanted, must 
understand office administration and light precision 
ring, mainly for aircraft, rural accommodation 
available; please write fullest details. age and approxi- 
mate starting sa’ ~ x 8400. {5839 
ENIOR & Junier Design D: 
= light hydraulic controls and/or moter- 
also with development 
rience in this field.—Write Personnel Manager, Dowty 
Arie Court, Cheltenham. (S776 
ECHANICAL, ‘structural or general 
draughtsmen wanted 


nager, 
Section), 


peice. jig and tool and 
aircraft, required for wor! 


E) 


tricians and instrument mechanics, engine and air frame 
fitters, sheet works and upholsterers, experienced 
in maintenance or overhaul of aircraft and/or com- 
ponents; rates od Day 2s 7d per hour, plus — LAS. hour 
to 3d 
per hour; 5-day week, possible thitt n- 
sion scheme facilities.—Apsly in writing to 
B.O.A.C., London Airport, Feltham Middlesex 
(5823 


LiMiTtendD 


the firm with widest possible 
experience in buying and operating 
every type of aircraft both at home 
and overseas. The company is not 
the exclusive agent for an one 
manufacturer — which policy en- 
ables it to offer unbiased advice 
on the best aircraft for specific 
purposes. t organisation, 
therefore, is better qualified 
to help you, whether on sale 
or purchase of any aircraft 
—new or used! 


AIRWORK LIMITED 
5, CHESTERFIELD STREET, LONDON, 
Tel. : Grosvenor 484! 


R. A. SHORT 
THE ‘*MAGISTER” SPECIALIST 
Comprehensive stocks of these 
aircraft of 

for imm te de! 


159, GODSTONE RD., WHYTELEA 
SURREY 


COTTON BAGS 


FOR SPARE PARTS, Etc. 


WALTER H. FELTHAM & SON, LTD., 


SITUATIONS VACANT 


ECHANICAL \ngineer, B.Sc. or Higher 

with practical experience in theory, and 
test.ng of small hydraulic pumps. actuators an lied 
equipment, required at special English Electric Company 
Lahoratory Work entails design and development of 
cou plete sysiems and test rigs. Drawing office experi- 
enc! an advantage. The post is progressive and of an 
nteresting nature. Commenci salary £500-£600 p.a. 
—Apply giving full details quoting Ref. 491, to 


Services, 


Centra! Perso: ish Co., Ltd., 
24-30, Gillingham St., London. (5803 


25 


SITUATIONS 
ALE and female inspectors urgently required oy 
aircraft constructors in the West.—Apply, 
age, experience, etc., to Box 7788. 
Amro Ltd., require staff pilots for Mosquito air- 
craft; applicants should be in recent flying practice 
and preferably in possession of a curren ae 


Airwork, Litd.. R.N.AS., Brawdy, Near Haverfordwest, 
Pembrokeshire, 8. Wales. (5835 
ERODYNAMICIST (male) required, degree in 
mathematics or engineering and several years’ 
Practical experience in aerodynamics section essent:al, 
—Applications in writing, patios age, experience and 
salary requi to Personne] Manager, Percival Ae 
, Luton Airport, Beds. 
engineer reeutred for the breeze electrica: 
division by the Plessey Ltd.; applicants should 
have had experience of jig — fixture des gn and o 
planni in connection with electric wiring.—State full 
cotails. including age and salary required, to Personne! 
r lessey Co., Ltd., Ilford. Essex. {5817 
PPLICATIONS are invited from and 
mediate design draughtsmen, expe: e 
engine design desirable but not esxential. write, 
er age and giving details of previous experience 
chronological order, to the Personnel Officer, The 
de Havilland Engine Co,, Lid.. Stag Lane, Edgware, 
Middlesex. (0449 
ADIO mechanics and electricians.—Airwork, Ltd., 
require radio mechanics for inspection and main- 
tenance duties at Black , High Wycombe and Gat- 
wick Airfields and also electricians at Gatwick; a work- 
ing knowledge of aircraft radio equ'pments is essential.— 
Please apply to Radio Supervisor, Airwork, Ltd., Gatwick 
Airport, Surrey. Tel. Horley 1551. {5830 
RMSTRONG SIDDELEY MOTORS, Ltd., have vacan- 


previous experience desirable but not essent: 
LSO vacancies for junior technical assistants (female) 


. Ltd., Coventry. 
(5796 


ENIOR aerodynamicists required for work on high- 
performance aircraft; applicants should have an 
engineering degree and experience in design of controls, 
performance caiculations and estimation of aerodynamic 
loads.— Write, giving particulars of age, experience and 
salary required, to Employment Manager Vickers-Arm- 
strongs, Ltd. (Aircraft Section), Weybridge. (0566 
ANDLEY PAGE (READING), Ltd., have vacancies 
in their design office for stressmen who should haw 
at least two years’ experience and with qualifications up 
to A.P.R. Ae.S. or B.Sc. standard, these vacancies carry 
— ——— for the right men.—Send full - 
Personnel 


Officer, Handley 
Ltd., The Aerodrome, Woodley, Reading. 


ence in the fields of Teaction motors, 
radio and radar an 
interesting career with pr and 
in a pD pension scheme; full par- 
of qualifications, experience and salary re- 
quired should be submitted to—Box 8264. (5810 
1G and tool designer draughtsmen; experienced men 
tequired by large ee company engaged 
on production of automobile and Baw ge components, 
first class technical qualifications and good practical 
experience essential, excellent prospects, permanent posi- 
tions, single lodging accommodation available; modern 
canteen, 5-day w 
qualification and experience, and salary required to 
Personnel Manager, Lockheed Hydraulic Brake Co.. Ltd., 
Leamington Spa. (5792 
[TERNATIONAL AERADIO, has vacancies at 
Bovingdon Airport, near Watford, for radio mechanics 
experienced installation and maintenance ground equip- 
ment for radio work of national importance; possibility 
overseas appointment later if desired; 
mencing salary £338 p.a. (2/7 per hour plus 444d liew 


bonus), pension po ath on two weeks id annual leave; 

single accommodation may be available. canteen facilities. 

rite, quoting reference RMH a this 3 r= 
sonnel Offices, 40, Park St., London, W.1 

WANTED 

LATINUOM- sparking plugs wanted; we pay 

a — Hayes & Lid., 106, Hatton 

ndon, Holbor> (5764 

* urgently require bigh~ peed high-speed 


solids and ‘urnings, nickel, ay chrome. 

nickel chrome moly bars, billets or scrap. stainitss cut- 

tings. tars and sheets. 
@wW MAHER & SON, 4. Edward St.. Sheffield, 5. 
Tel 23782 (5593 
Stel , aluminium, brass and other non-ferrous sheeta, 
strips, bars, off-cuts, any quantity, gauge. size; 
immediate payment.—Grades Sheared Metal Led, 
Green Lane. Hounslow, Middlesex Tel. Feltham sara. 
(S757 


Jubilee wen 


the finest CLIP in the world 


llingham 


ITTERS and elect t aircraft ALE AND 
| 
i les for senior and junior technical assistants in - 
the Mechanical Engineering Department; 
y work on vibration of gas turbine engines, bearing a: 4 a 
gear research, structure testing. etc.; qualifications 
should include degree or Higher National Certificate: 
SS for interesting mathematical work ex- 
SS perience unnecessary.—Apply Experimenta neer 
NS 
S 4 = 
\\ 
oy 
H sired urge a Midlands for 
: st; knowledge and experi- 
7 
| 
| 
ip 
ances 
ence, et n writing t Fairey ; 
ita 
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ROLLASON ENGINES 


THe AERONAUTICAL WORLD !8 GAYING——DEAL With. 


LTD. CROYDON AIRPORT 
Tel. CRO. 5151/3 CRO. 7744 Ext. 69. 


MAY WE QUOTE FOR YOUR 


LARGE STOCKS OF DE GIPSY MAJORS, QUEENS II's, and I’s—ARMSTRONG SIDDELEY CHEETAH IX’s and X’s 


ENGINES HAVE BEEN SERVICED AND ARE 
ENGINE HOURS VARY FROM Nit SINCE EITHER NEW OR COMPLETE OVERHAUL. QUANTITIES OF SPARES ALWAYS AVAILABLE. 


READY FOR IMMEDIATE INSTALLATION 
REQUIREMENTS. 


VERY HIGHLY COMPETITIVE PRICES QUOTED 


% Wanted for Cash 


STEEL BUILDINGS 


AND HANGARS 


Sand details to 


UNDERWOOD CONSTRUCTION LTD. 


| CONSIDERABLY 
REDUCED. 


DELIVERY 
TE NOW VERY 


The MAVITTA Drafting 
Machine stamps your drawi 

office as EFFICIENT. Made 

steel tube with adjustable ball- 
beari The main angles are 
locati inter- 
mediate angles b les 
have inlaid celluloid edges and 
are divided to order on two 


Highlands Road, Shirley, Nr. Birmingham, 
MAVITTA, 


MAVITTA 


Write for details of the new Major Machine for use on boards size 84°x 44” and upwards 


B.1.F. Stand No. D.714 


Argall Works, Argall Ave., Leyton, E.10. Tel.: LEY 6986 


i tenacity 
FOR THE 
AIRCRAFT INDUSTRY 


Surridge’s ‘‘ G.P."" Cements re- 
main permanently tenacioys in 
the face of all hazards of vibration, 
water, anti-freeze mixture, etc. 
Their powerful bonding action 
does not deteriorate with age and 
their enduring elasticity prevents 
any cracking or loosening. They 
are particularly recommended for 


a For the water- 
proof sealing of 
cupola panels, win- 


the effective, trouble-free ad- dows and screens, use 
lk hesion of rubber to metal, wood, | SURRIDGE’S 
fabric and linoleum. GLAZING 
a For prices and samples, or special- COMPOUND 
2 ist help with any adhesive problem Number 12. 
a in the Aircraft Industry, write to Resistant to vibration 
2. us today. and anti-freeze. 


SURRIDGE’S G p 
* 


1 to 25 inch Ibs. 


The Britool ‘SPINTORQ’ 
Rotary Torque Wrench en- 
ables professional results to 
be achieved with unprofes- 
sional labour. 


6 


le embodies Britoo! adjust- 
able pre-setting device oper- 
ating accurately between | 
inch Ib. and 25 inch Ibs. 
and accepts standard 9/32” 
Square Drive Sockets and 
Screwdriver Bits, 


Cannot possibly overtighten. 
Light, well built, low priced. 


MTS2 leaflet on request. 


JENKS BROTHERS LIMITED 


SURRIDGE'S 
| CEMENTS — 
: New Works, 
c BUSHBURY, WOLVERHAMPTON, 
BLACK, Number Ii ENGLAND 
Becken! am, Kent. 
Tel.: Beckenham 0168 WHITE, Number llA 
Printed in Great Britain for the Publishers, Iurrre & Soxs Lrv., Dorset House, Stamford Street, London, 8.E.1., by Coarw the Win ‘Subscription Service; 
from the following: AusTratia axp New & Gotch, Ltd. Lspia: A. H. Wheeler & Co. The Wm. Dawson Service, & Gotch, Ltd. 
Arnica Central News Agency, Lid Wm. Dawson & Sops (S.A.) Lid. Usrrep States: The Internationsl New: Entered a» Second Matter at the New York US.A. Post Oifice 
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HIGH EFFICIENCY COMBUSTION 


with compositely designed 


€ 


© 


The research behind the design, develop- 
ment and manufacture of this combustion 
unit is one of many contributions made 
by Lucas towards the British Aircraft 


Industry. 
Combustion and Fuel Systems for Gas Turbine Engines i U C A S 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM AND BURNLEY 
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powered By a single Centaurus 


The Hawker “Sea Fury” is an excellent example of the suitability of the Bristol sleeve 
valve engine for carrier-borne fighters. Large numbers of this aircraft are in service all 
over the world, and production still conti Its outstanding take-off and combat per- 
formance, and its long endurance, makes it particularly suitable for naval operations. Its 
all-round qualities have resulted in many also being employed as land based fighters. 
The aerodynamic design of the power plant is exceptionally clean, and an extremely low 
drag is achieved. Very little maintenance is required by the sleeve valve engine, and its 
simple air cooling system requires small attention from the pilot, whatever climatic con- 
dition is encountered. Fully automatic carburation is provided by the Hobson-R.A.E. 
injector which is standard on all “Bristol” sleeve valve engines, and does not impose any 
limitation on aircraft ability. The Centaurus 18 engine, used in the Sea Fury, has 
a maximum power of 2330 B.H.P. at 4000 ft. (low blower) and 2280 B.H.P. at 16,500 ft. 
(high blower). Under cruising conditions, the specific fuel consumption is +42 lb./B.H.P/hr. 


sleeve-valve engines for reliability and economy 


SRISTOL ABROPLAN B COMPANY ED * BN OLARD 
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